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Eastern District qf Permsylifania, to wU: 
i,**ic**44ci, BE IT REMEMBERED, That on the fifteenth 
I T S S ^^y of January, in the forty-ninth year of the In- 
I *^' °* I dependence of the United States o( America, 
****^'-*** A. D. 1826, John Grigg, of the said district, 
hath deposited in this office, the title of a book, the rij^ht 
iwhereoi he claims a9 proprietor, in the words fculovring, to 
wit: 

*^ The New Federal Calculator, or Scholar*8 Assistant : Contain- 
ing the most cmicise and accurate rules for performing the opera- 
tions in comrnoa Afithmetn; ; togetSier with numerous examples 
under each of the rules, varied so as to make them conformable to 
almost every kind of business. For the use of Schools and Count- 
ing Houses. By Thomas T. Smiley, Teacher. Author of an Easy 
fiitrodnction to the Studv of Geogtaqphy. Also, of Sacred Geogra- 
phy for the use of Schools.**. 

In conformity to the act of the Congress of the United* 
States, entitled, ** An Act for the encouragement of learn- 
ing, by seeming the caopies of maps, charts, and books, to 
the authors and proprietors of such copies, during the times 
therein mentioned.'^ And also to the Act, entitled, '* An 
Act supplementarv to an Act, entitled, * An Act tor the 
encouragement of learning, by securing the copies of maps, 
charts, and books, to the authors and proprietors of such 
copies, during the times therein mentioned,' and extending 
the benefits thereof to the arts of designing, eDgraring, and 
etching histprical and other prints." 

D. CALDWELL, Clerk of the 

Ecutem District of Pennst/hania, 



Stereotyped by J. Howe. 
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AMONG the nomevoni recammendationa feeeived to this work, 
are the foUowing^ 

Mr. John Chigg^ 

Sin, PMad: Mardi «<*, 1825.* 

I iiave ezanuied, with as much care as my time would admit, 
^ The New Federal Calculator,'* hv Thomas T. Smiley. It ap- 
vears .to me, to he a treatise on Arithmetic of considerable merit' 
Xliere are pacts in Mr. Smiley's work which are very valuable : 
the rules given by him in Barter, Loss and Qain, and Exchan^, 
are a great d^ideratum in a new system or treatise on Arithmetic, 
and render his book su|>erior to any on the subject now in Use ; 
and when it is considered that the ^calculations in the work are 
jajflAJIlteilj BiPflfiyT ^^^ ** "^Y currency now known in the 



States, and that apprdpni 



itttk>B&wtagmm!twii 



rules, by which the learner can be exercised as to his undorstalid- 
ing of each part as he progresses ; I hesitate not to saj, that in 
my opinion, it is eminently calculated to prs>iBOt^ instruction in the 
science on which it treats. Mr. Smiley deserves the thanks of 
the Public, and the encouragement of Teachers, for his attempt to 
sim^ify and improve the method of teaching Arithmetic 
I am yours, respectfully, 

wm: p. smith, 

PreeejHor of Mathematiet and J^aiural 
PhUoMjfky.-^JVo, 152, SmUk IhUh 
Street 



Sis, 



I have carefiiUy examined " The New Federal Calculstor, or 
Schokr's Assistant,*' by Thomas T. Smiley, on which you politelv 
requested my 'opinion; and freeljr acknowledge, that I think it 
better calculated for the use of United States* Schools and Count- 
ing-Houses thai^ any book on the subject that I have seen. The 
author's arrangement of the four primarjr rules is, in my opinion, a 
judicious and laudable innovation, claiming the merit of improve- 
ment ; as it brings together the rules nearest selated in their nature 
and uses. His questions upon the rules throughout, appear to me; 
to be adinirably calculated to elicit the exertions of the learner; 
But, above all, the preference he has given to the currency of his 
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RECOMMEIVDATIONS. 



awnc«^ M^^ ry^ in ita nitmeroui examples, haa stamped a valu e bpoiL ^ 
thlflitUe worky whicii, r^Ceneve/hU not tSIIeik to the lot of an/ 
her book of Uie kind, as yet offered U ' ' 
I pmt sir, 

CAor/etfon, (S. C.) JtfarcA 29li^ 1825. 



other book of Uie kind, as yet offered to the Araeric4n public. 
I pm. sir, yours, respectfully, 

JOHN MACKAY. 



fhm the Uniied SktUs Qaxette. 

Among tlie numerous publications of the present day, deroted 
tc the improvement of youth, we have noticed a new edition of 
Smiley*s Arithmetic, just published by J. Grigg. 

The general arrangement of this book is an improvement upon 
the Aritnmetics in present use, being more systematic, and occoird- 
ing to the afiinities of different rules. The chief advantage of the 
present over the first edition, is a correction of several typogxapb* 
ical errors, a circumstance which will render it pecubany ao- 
ceptableto teachers. In referring to the merits of this little work^ 
Kns proper to mention, that a greater portion of its pages are de- 
votea to Fedejral calculation, than is generally allowed in primary 
-Torks in this branch of study. The heavy tai of time and pft- 

ence which our youth are now compelled tor pay to the errors i^ 
their ancestors, by performing the various operations of poundi, 
shillings and pence, should be remitted, and we are ^lad to notice 
that tM Fede^ computation is becoming the promment practiotf 
of sdiool arithmetic 

In reconamending Mr. Smiley's book to the notice of parents 
and teachers, we believe that we invite their attention to a vroric 
that will really prove an '^assiBtant** to them, and a **guiJ€^ to 
their interesting charge. 



New Vork Telegraph, speaking of Smiley*s 
^hat they have, withm a few days, attentively 
A-rithmetic, and say, "We do ftot hesitate to 



The Editors of the 
Arithmetic, observe that 
examined the above Arithmetic, 

pronounce it an hnprovement upon every work of the kind preyi- 
oosly before the public; and, as such, recommend its adoption ii 
all oor ScBOOU and Acadbmus.^ 



,y Google 



PREFACE. 



CoNSiiTERiNo the number of works on Arith- 
metic which have been already published, it may 
be thought presumptuous in the Autiior to have 
added to the number. But in the present im- 
proved state of the art of imparting instruction 
to youth, and consequent attention to the books 
made use of for that purpose, it will scarcely be 
ai^ed that it is impracticable to furnish schools 
with books on any of the usual branches of school 
education, better calculated for the purpose thaft 
[those prevwusly in use. Under this impression, 
the Author has presented ^'The New Federal 
Calculator^' to the Public, Whether it is better 
calculated to facilitate the progress of the learn- 
er, in the branch of study of which it treats, 
than ^ose which have preceded it, remains to be 
8ubmitt!ed to the test of experience. In forming 
the rules, particular ckk has beeft taken to i;en 
der them as clear and explicit as possibl e^and- 
arrange them in such a manner, that fliey 'B ria:yL 
readily com m\Uf'd ^ mg^o ry. i^he acqOTSitionf 
of a tnoro^g^ knowledge oi tne Rules, prepara- 
tory to working the Examples which fallow each 
of them, is ^ particularly recommended, as the 
progress of ^e learner cannot fail to be very 
much facilitated thereby. ^.^ 
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VI PREFACE. 

The Interrogations which follow tfad Rules^ 
are intended as an exercise to direct the attention 
of the learner in a particular manner to the Rules, 
and to fix them more permanently in the memo- 
ry. It will be observed, that the Examples ar^ 
principally given in Federal monev, or dollars 
and cents, as being more conformable to the Cur- 
rency of our country, and the general mode of 
keeping accounts throughout the United States. 

Observations might to made as to arrangjsment, 
&c. ; but as those interested in the subject can 
onljr judge of the merits of the work by an ex- 
ammation of' it, they are respectfully referred to 
the work itself, and solicited to give, it such a 
perusal as may enable them to decide with im- 
partiality on its claims for admission into schools, 
m comparison with other works on the same 
subject 

THOS. T. SMILEY. 

PkHadilpkiaf Jamiarif, 1818. 
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E3DPLANATI0N OP CHARACTERS. 

Signs. Signiflcaflons. 

= .Equal; as, 20#.^£1. 

-I- More ; as, 64-2=8. . . 

— Less; as, 8— 2=6. 

X Into, with, or multiplied by ; ag, 6 X 2= 12. 

-r By (i. e. divided by) ; as, 6-r2=3 ; or, 2)6(3.. 

: : : : Proportion; as, 2 : 4 : : 6 : 12. 

v^ or V Square Root ; as, ^ 64=8. 

V Cube Root; as, ^64=4. 

V Fourth Root; as, y 64=2, &c. 
■ A Vinculum; denoting the several quantities over 

which it is drawn to be considered jointly as a 
simple quantity* 
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ARITIOIEiTIC. 



ARitHMETic is that part of the Mathematics which 
teaches the art of computation hy numbers. 
■ All operations in Arithmetic are performed by means of 
the following figures : 

Cipher One Two Three Four Five Six Seven Eight Nine 

0, 1, 2, 3, 4, 5, 6, 7, 8, 9. 
NUMERATION. 

Numeration teaches the proper disposition of figures to 
express any proposed number, when that number is too 
grieat to be expressed by a single figure. 

When a mimber is express^ by more than one figure, 
the value of each figure is determined by the situation 
which it holds in relation to the others, as represented in 
the following table : — 

J^meration Table. 



One. 

TSjoefUp-^me. 

Three hundred and PwetUy^one. 
4 Thcmsand 321. 
54 Thounmd 321. 
654 Thousand Sn. 

7 jmiHont 654 Thous. 321. 

87 Jlfi/|tof»*654 Thow. 321. 

987 JdillUms 654 Thou8. 321. 
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10 NUMEKATION. 

By tke foregoing table, it appears that any figure in the 
units' place, represents only its simple value, \>r ito many 
ones; but, by being placed in the tens* place, represents 
ten times as^much as though it stood in the units' place ; 
by being placed in the hundreds^ place, a hundred times as 
much as it would if placed in tne units' place, and t^i 
limes as much as it would if placed in the tens' place; 
and so on. 

' Though it is seldom necessary to make use of more 
than nine places, as in the table, yet it may be extended to 
a greater number, by making, places for thousands of mil- 
lions, tens of thousands of milUons, hundreds of thousands 
of millions, &c. 

To know the value' expressed by any given number at 
figures. 

Rule. 

1. Read the figures from riffht to left: units, teaoBf 
hundreds, thousands, Slc. as in me Numeration table. 

2. To the value of each figure when it stands single, add 
the name of its place, and read the figures from the left to 
the right. Example : 32 1 , three hundred and twenty-one. 

Quesiums. 

What b Arithmetic? 

By what means are iterations in Ailthmetic performed? 

What does Numeration teach? 

When niunbers are expressed by more than one figure, 
how is the value of each figure determined? 

Recite the Numeration table. 

Is it usually necessary to make use of more than nine 
places to express niunbers? When necessary, how is the 
number of places increased ? 

Repeat tne Rule to know the value expressed by any 
number of figures. 

To write down a proposed number. 
Rule. 

Begm at the right hand, and proceed towards the left, 
writing units in uie units' place, tens in the tens' place, 
hundreds in the hundifeds* place, and so on. 
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ADDITION. \l 

Write down in figures sixtyfive. 

Write down ninety-six. 

Write down three hundred and fifty-one. 

Write down three hundred and ninety-six. 

Write down one thousand two hundred and fifty-six. 

Write down five thousand nine hundred and sixty-seven. 

Write down twelve thousand seven hundred and eighty- 
four. • . 

Write down twenty-five thousand eight hundred and 
seventy-six. • 

Write down seventy-six thousand five hundred and 
ninety-seven. • . 

Write down one hundred and fifty-two thousand two 
hundred and sixty-five. 

Write down two hundred and ninety-one thousand 
seven hundred and fifty-one. 

Write down four hundred and' eighty-nine thousand 
two hundred and ninety-six. 

Write down nine hundred and fifty-six thousand two 
hundred and seventy-five. 

Write down one million eight hundred and fifty-six 
thousand seven hundred and eighty-six. 

Write down twelve million four hundred and ninety- 
three thousand two hundred and twenty-one. 

There are two primary rules by which all operations in 
Arithmetic are performed: namely, Addition and Sub- 
traction. 

ADDITION. * 

The use of Addition is to ascertain the amount of two 
or more numbers when put together. 
Mule, 

1. Set down any one of the numbers, and place under 
it all the rest, in such a manner, that units may stand under 
units, tens under tens, hundreds under hundreds, and so 
on ; and draw a line under the last. 
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12 ADDITION. 

ft. Begin at the right hand, or units' column, and aM 
togetUbr all the figures contained in that column. 

3. Consider jttll the figures contained in the amount d 
the column, and set down under it all ahove on even num- 
bed of tens, and carry one for every ten to the next col- 
umn, proceeding in the same manner until all the columni 
have been added up, setting down the whole' amount of 
the last column. 

Proo/".— Perform the addition downwards; and if tin 

amount is the same as when added upwards, the work 1 

right. . ■**+ 

Questiofu^ -1 

How many primary rules are there in Arithmetic, itf 
what are they called? 

For what is Addition used? 

HoviT do you 'set down numbers which you iptend to»i 
together? * 

Do you commence at the right or left-hand column a|f 
numbers which you wish to add together ? J 

When you have found the amount of all the &gom 
contained in a column, how do you proceed? 

How do you prove Addition ? ■; 

Addition Table. '% 
' To use the table, look in the outside lefl-band column for bad ^9 
the numbers to be added, and in the top column for the other VQI^B 
ber ; then in the square opposite the one, and under the oth^, tblil^r 
sum will be found. ' ^ 


■ 




1 


2 


3 


4 


6 


6 


•7 


8 


9 


'l^H 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


.3K 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


^B 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


jX 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


^T 


6 


6 


7 


8 


9 


10 


11 


12 


13 


14 


jl 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


4 -S^ft 


7 


8 9 


10 


11 


12 


13 


14 


16 


16 


-i^B 


8 


9 10 


11 


12 


13 


14 


15 


16 


i* 


*^l 


9 

mmmmm 


10 11 


12 

SSSm 


13 


14 


15 

■MM 


16 


17 


18 


J 


1 



,y Google 



i 



ADjanojf, 13 

JVUe.— If the popil is required to commit the Ibregoinc^ 
table to memory, his progress wiU be tiiereby Tery much 
facihtated. 



Examplesk 
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(11) (12) , (13) 

38 926 1 2136784 376 9 6 94 

789794 82976 9 8 4976082 

849798 8297694 4569761 

487697 4897695 8213243 

999996 1234697 4876962 

948219 70920 32 4876920 
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14 ADDITION. 

(14) 3 7 8 5 6 (15) 3 7 8 2 6 ^ (16) 14 1 

975 4 02607 5672 

1234 702 82971 

14 1246 34 6 76 

5 6 12 2 13 2 14 59 

2075 4 5178 427 

16287 1027 6 12 



17. Add 14, 16, 23, 29, 80, 31,und 100 together, and 
tell the amount. Ans, 293. 

18. What is the amount of 36, 97, 125, 384, 1176 ? 

Ant. 1818. 

19. What is the amount of 3797, 95, 2, 75, 876, and 
9750? Ans, 14595. 

20. What is the amount of 205, 20, 840, 970, 367, ani 
1001 ? Ans. 3403. 

21 . What is the amount of three hundred and sixty-five, 
eight hundred and seven, five hundred and sixty, twenty- 
five, thirty-seven, and one hundred and one? Ans* 1895. 

22. What is the amount of three hundred, seventy-five, 
two, forty-seven, thirty-three, nine thousand seven hun- 
dred and ei^ty-four, twenty thousand one hundred and 
fifty, sev^hundred and sixty-five thousand and ninety- 
one, Knd rae million seventy-five thousand and forty* 
seven? Ans. 1870529; 

23. Add seventy-five millions nine hundred and sixty 
thousand eight hundred, two hundred and twenty-five thoa< 
sand, and one hundred and fortyi together. Ans. 76185940» 

Practical Exercises. 

24. In one pocket, I have thirty-five marbles, and at 
anotlier 21 ; how many haVe I in dl? Ans. 66. 

25. John and Charles went to collect nuts ; and when 
they had collected a quantity, they sat down to count theoEM 
when John found he had collected 275, and Charles 19€^: 
how many nuts did both of them gather ? Ans. 471. 

26. Having a mind to buy a suit of new clothes, I went 
to the tailor's, to see how much money would be nece^ 
sary for tliat purpose ; when I found he would charge ftt 
a coat 30 dollars, for a pair of pantaloons 12 dollars, attf 
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UULTIFLICATION« 15| 

for a waistcoat 5 dollars : what will the suit cost at that 
rate? Ans, AHdoU, 

27. A merchant sent out his cl^rk to collect money: 
he collected 50 dollars from one, person^ from a second 25, 
from a* third 125, and from a fourth 216 : how many dol- 
lars did he collect in alP Ans, 416. 

28. A man set out on a journey, and travelled the first 
day 37 miles, the second day 33 miles, the third day 40 
miles, the fourth day 35 miles : how many miles was he, 
at the end of the fourth day, from the place from which he 
started? Ans, 145. 

29. A. has a flock of sheep containing thirty-four, B. 
has a flock containing forty-seven, and C; has a flock 
containing fifty-four : how many sheep are in all three of 
the flocks? w3fw. 135. 

30. A butcher bought of one man 25 head of cattle, 
of another 15, of anotSer 40, and of another 9 : how many 
did he buy in all ? * Ans. 89. 

31. A fanner has four fields ; the first contains 8 acres, 
the second 15 acres, the third 19 acres, and the fourth 12 
acres : how many acres are theie in all the four ? Ana, 54. 

32. A flour-merchant bought from one man 400 barrels 
of flour, for which he gave 2000 dollars'; from another man 
550 BWrels, for which he gave 2750 dollars : how many 
barrels of flour did he buy, and how many dollars did he 
give for the whde ? Ans. 950 barrels. 4750 dollars. 

MULTIPLICATION. 

Multiplication is a short method of performing Ad 
dition, when the same quantity is required to be added 
a gr^en number of times. 
There are three parts in Multiplication : viz. . 
The sum to be multiplied is called the MuUiplicctnd. 
The sum by which you multiply is called the MtUtiplier, 
The result of the operation is called the ProducL 
The Multiplicand and MultipUer are likewise called 
both together Factors^ or that by which the operation is 
performed. 
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HULTIPLICATIOIY. 



Ckuel. 
When the multiplier does not exceed 12. 
Rale. 

1. Set down the moltiplicand, or number to be multi- 
plied, and, under the units' place of the multiplicand, the 
multiplier, or number by which you multiply. 

2. Midtiply each figure of the multiplicand in succession 
by the multiplier; set down the amount, and carry in the 
same manner as in addition. 

Proof, — ^Multiply the multiplier by the multiplicand. 

Aole. — ^Mnltipikation and addition ma^ likewise be proved by 
caiting out the niiies : but a« the work noil eometimea prove by 
that method, when in reality wrong, the rale is omitted. 

Before proceeding fWrther, it is indispensable that the 
learner should commit the feUpwing table to memory. 

MtltipUcaUon Table. 



6 times 
Imake 6 

t n 



Twice 

1 make 

2 

3 

4 

5 

6 

7 

8 

9 

le 
n 

12 



8 
10 
12 

14 
16 
18 

20 
22 
2412 



3 times 

1 make 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 



12 
15 
18 
21 
24 
27 



4 times 
1 make 4 



SO 10 
3311 

3612 



8 
12 

16 
20 
24 
28 
32 
36 
40 
44 



tmies 

make 5 
10 
15 
20 
25 
30 
35 
40 



45 



3 

4 
5 
6 
7 
8 
9 
50110 
5511 
6012 



7 times 
1 make 7 



14 
21 
28 
35 
4St 
49 
56 
63 
70 
77 
84 



8 times 
1 make 8 
16 



24 
33 
40 
48 
66 
64 
72 



9 times 
1 make 

2 
3 

4 
5 



80(10 
11 
9612 



9 
18 
27 
36 
45 
« 

72 
81 
90 
99 
108 



10 
20 
30 
40 
50 
60 
70 
80 
90 
100 

190 



11 tones 

1 make 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 



11 

22 
33 
44 
55 
66 
77 
88 

110 
121 



132112 



12 tunes 

1 make 

2 

3 . 

4 

5 

6 

7 

8 

9 
10 
11 
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JSTote, — The multiplication table has not been usually extended 
further than twelve ; but may be extended to any number^ at plea- 
sure ; jind if committed to memory to 50 or 100, will well repay 
^be trouble of learning it. 

Questions,, 

What is Multiplication? 
' How many ports are therer in Multiplication? Name 
them. 

By what name are the multiplicand and multiplier to- 
gether called ? 

Repeat the rule for performing Multiplication, when 
the multii^er does not exceed 12. 

liow do you prove multiplication ? 

Repeat the multiplication tables 



Examples. 

Multiplicand. 
(1) 13212 (2) 321434 (3) 32012341 
2 t ^ 



(4) 421032413 
-2 



26424 

(5) 4678219046 
2 

93^6438092 

(8) 3948769768 
3 



642868 64024682 842064826 
(6) 82701^049 (7) 7482976857 



16540396098 

(9) 87051298 
•4 



14965953714 

(10) 976201698769 
5 



(11)456978426976 (12)8079698769 (13)97698429769 
6 7 8 



(14) 

28769842369 
9 



(15) 

769829769478 
10 



B 2 



^(16) 

569769897^45 
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(17) 

7Of9876950 
12 



IEin.TIFLICATI01T* 

(18) 

84976876989 
12 



(19) 

9021681409671 
12 



20. Multiply 

2U — 

22* — . 

23» — 

24» — 

26. — 

26. — 

27. — 

28. — 

29. — 
30 



4218 by 
7321 by 



87692 by 

96698 by 

10691 by 

31078 by 

109019 by 

900078 by 

826870 by 10 

278976 by 11 

12669769 by 12 



«^fif. 



8436 

21963 

360768 

478490 

64146 

217646 

872152 

8100702 

8268700 

3068736 

160837228 



Case 2. 
When the multiplier exceeds 12, and consists of two 
or more figures. 

Rule. 

1. Set down the multiplicand, and under it the multi- 
plier, in such a manner, tj^t units may stand under units, 
tens under tens, hundreds under hundreds, and so on. 

2. Then proceed to multiply all the figures of the mul- 
tiplicand by the units ^gfite of the multiplier, setting 
down the product as before. 

3. Afler havii^ multiplied by the units figure of the mul- 
tiplier, then take the tens, hundreds, &c. proceeding in 
the same way with every figure, observing when you mul- 
tiply by the tens figure of the multiplier, to set down the 
first fi^re of the product under the tens fifi^ure of the 
multipher, and when by the hundreds, the first figure must 
be set under the hundreds of the multiplier, &c. ^ 

4. Add together the several products exactly in the 
plaices in which they stand, and you w31 have the last or 
final product. 

QueaHons, 
When the multiplier exceeds 12, and consists of two or 
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more figtireas, wjien you have set down th6 multipbcand, 
how do you Set down the multiplier? 

How do you then proceed ? 

After you have multiplied by all the figures of the mul- 
tiplier, and set down the products in then: proper places, 
what is to be done to obtain the last or final product? 



Examples. 
(31} 375 multiplicand. (3^ 487. 

.5 multiplier. 25 



(33) 



978 
375 



1875 
375 



5625 product. 



{34) 39786948 
^ ^ 197 



2435 
974 

12i75 



4890 
6846 
2934 



35) 4978829 
408 



366750 

(36) 8735698 
5706 



(37) 84016978 
3761 



(38) 49569876 
4817 



40. 
,41. 
42. 
43. 
44. 
4^. 
46. 
47. 



Multiply 



9786 by 

8475 by 

11271. by 

190Q4 by 

76976 by 

84769 by 

1978987 by 4809 

9807094 by 5047 



J3 

29 

35 

305 

489 
976 



Ans. 



(39) 9637842 
9078 



127218 

245775 

394485 

5796220 

37641264 

82734544 

9516948483 

49496403418 



Cases. 
When there are ciphers at the right of either the mul' 
tiplicand or multiplier 

Rule. 
1 Multipfy as in the preceding case, only omitting the 
ciphers. ' 
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S. Then add together the several products, and place 
to the right of the amount as many ciphers as there are 
to the right of both the factors. 

Question. 
Re^t the rule for performing operations in multipli- 
cation when there are ciphers to the right of one or both 
factors. 

Examples* 

Multiply 3700 by 200 Am. 740000 

— 4870 by 2500 — 12175000 

— 408700 by 906000 — 370282200000 
^ 876956 by 990000 -^ 868186440000 

Case 4. 

When the multiplier is exactly equal to the product of 
any two figures in the multiplication table, tlte operation 
may be performed by the following 

Rule. 
Multiply first by one of those figures, and that product 
by die other; the last product will be the answer. 

Question. 
Repeat the rule for performing the operation in mul- 
tiplication, when the multiplier is the exact product of 
two numbers in the multipUcation table. 



48. 
49. 
60. 
51. 



(52) 



Examples. 
Multiply 476 by 25. 
5 

2380 
6 



Ans. 11900 

63. Multiply 8976 by 48 
54. — 769^ by 81 



6 times 6 are 25. 



Am. 430848 
-- 623376 
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55. Multiply 87698 by '7^ Am. 6314256 

66, — 20784 by 108 -^ 2244672 

57. — 81507 by 132 — 10719324 

68. — 47696 by 144 — 6868224 

59. — 76687 by 56 — 4238472 

60. . — 34075 by 36 — 1226700 

PracUccH Exercises. 

61. A man has 5 bags of money, and each ba^ con- 
tains 25 dollars: how many dollars has he in all? Ans. 125. 

62. Charles has 15 marbles, and John 4 times as many : 
how many has John? Ans, 60. 

63. A gentleman owns 7 houses, from each of which 
he receives yearly 250 dollars for rent : how much a year 
does he receive from the seven? Arts, 1750. 

64. A labourer hired himself to a farmer for 4 years, at 
150 dollars a year : how many dollars did the labourer re- 
ceive for his four years' labour? Ans. 600. 

65. A gentleman is desirous to purchase 25 shares of 
bank stock, at 100 dollars per share: how much money 
must he pay for the 25 shares ? Ans, 2500. 

66. A mason having built a house, found that he had 
used 18175 bricks in building it : supposing he is desirous 
to build 14 houses of the same size, how many bricks will 
be necessary ? Ans. 254,450. 



SUBTRACTION. 

Subtraction is used to ascertain the difference between 
two given numbers. 

The larger number b called the minuend, the less the 
subtrahend, and their difference the remainder. 

Rule. 

1. Set down the larger number first, and-under it, (with 
units under units, tens under tens, &c.) the less number. 

2. Then begin at the right hand or upits' place, and 
take &e lower figure from that which stands immediately 
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above, if the upper figure be more than the lower, and set 
down the remainder. 

3. But if the upper figure be less than the lower, add 
ten to the upper figure, take* the lower figure from the 
amount, set down the remainder, and carry one to the 
next lower figure. 

Pro^.— Add the less number and the remainder to- 
gether, and the amount will be equal to the greater 
number. 

QuesHoM. 

For what purpose is Subtraction used ? 

What names are used to distinguish the larger num- 
ber, smaller number, and the difference between the two 
numbers? 

Repeat the rule for performing operations in subtrac- 
tion? 

How is subtraction proved? 

Subtraction Table. 
1\) make use of this table, find the less number in. the 
left l^and perpendiculwr column, and opposite to it, in the 
horizontal column, the number from which you wish t^ 
take it ; the fi^re immediately above, in the top line, win 
show their dii&rence: as, 3 from 7, and 4 remains. , ^ 


Ife."' 








1 1 


2 3 


4 


5 


f ^ 


7 


8 


9 


. 




1 


2 


3 4 


6 


6 


7 


8 


9 


10 




^ 


2 


3 


4 6 


6 


7 


8 


9 


10 


11 


; 




3 


4 


5 6 


7 


8 


9 


i6 


11 


12 






4 


5 


6 7 


8 


9 


10 


11 


12 


13 






5 


6 


7 8 


9 


10 


11 


12 


13 


14 






6 


•7 


8 9 


10 


11 


12 


13 


14 


15 






7 


8 


9 10 


11 


12 


13 


14 


15 


16 






8 


9 


10 11 


12 


13 


14 


15 


16 


17 






9 


10 


11 12 


13 


14 


15 


•16 


17 


18 
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JEJarampZe#. 
(1) 4215S5 minuend. (2) 8576978 
210141 subtrahend. 3246153 



28 



(3) 37569482 
249787ft9 



211211 remainder. 



5330825 



(4) 859768 
124978 



(5) 9076048 
7940689 



X2690713 

(6) 532147878 
139876956 



(7) 100000 
84321 



(8) 75381478 
39040217 



(9) 102070845 
19768799 



10. Prom 

11. — 

12. — 

13. — 

14. — 

15. — 

16. — 

17. — 
18. 



196 take 



48-? 

875 

967 

1001 

9765 

87696 

455692 

1000000 



37. Remain. 159 

96. — 391 

— 573 

— 616 

— 514 

— 8458 

— 77605 

— 155572 



302. 

351. 

487. 

1307. 

10091. 

300120. 

1. 



Practical Exercises. 

19. Henry has 25 marWs, and Charles 8 
more has Henry than Charges ? 



how many 

^ ^_. Ans. 17. 

20. William bought 75 nuts, and Edward 42: how 
many has William more than Edward? Ans. 33. 

21 ^here are two piles of bricks ; in the greater pile 
there are 7896, cmd in the less 4389 : how many more are 
there m the greater pile than in the less? Ans. 3507. 

22. A merchant bought 4875 bushels of wheat, out of 
which he sojd 2976 bushels i how many bushels has he 
left? Ans. 1899. 

23. I deposited in bank 1240 dollars ; I drew out at one 
time 375 dollars, at another 667, at another 140: how 
many dollars still remain in bank? Ans. 158. 
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24. A farmer had 5487 acres of land : he sold to A. 325 
to B. 750, and to C. 1000 acres t how many had he left? 

Ans. 3412. 

25. A grocer bought 25 hoffsheads of sugar, containing 
250 hundred weight; and sold 9 hoffsheads, containing 75 
hundred weight : how many hogs£ea^ and how many 
hundred weight, had he left ? 

Ant. 16 hogsheads, 175 hundredweight. 

DIVISION. 

DnrisioN is a short method of performing a number of 
subtractions, when the numbers to be subtracted all ex- 
press the same quantity. 

There are four terms made use of to desi^ate the dif- 
ferent parts of the operation of dividing : viz. 

The niimber to be divided is called the Dividend. 

The number by which it is divided is called the Dioitor, 

The number of times the divisor is contained in the 
dividend is called the QuoUenL 

If there is any left ailer the operation is completed, it 
is called the Remainder^ and is always of the same de- 
nomination with the dividend. 

When the divisor does not exceed 12, the operation is 
performed by short division. 

SHORT DIVISION. 
Rule. 

1. Place the divisor to the lefl of the number you wish 
to divide. 

2. Consider how many times the number by which yon 
divide is contained in the first figure or figures of the 
number to be divided, and set down the result, noting 
whether there be any remainder. 

3. If there be no remainder, consider how often the divi- 
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sor is contained in the next figure; but if there be a re- 
mainder, conceive it to be placed to the left of the next fig- 
ure, into which divide as before, and sot down the result. 

Pro^.;— Multiply the quotient by the divisor, and a^d 
in the remainjder, if any; the product will equal tlie 
dividend. 

Questions. 

. What is division ? 

Namo the four terms made use of to designate the dif- 
ferent parts of an operation in division. 
; By what name is the number to be divided called ? 

By what name is the number by which another is 
divided called? 

What is called the quotient? • ' 

What is called the remainder 

How is division performed, when the divisor does not 
exceed 12? * 

Where do you place the divisor ? 

How do you proceed, after having placed the divisor 
to the left of the dividend? 

If there be a remainder, or if there be no remainder, 
how do you then proceed ? 

How i? division proved ?. 

Division Table, 

To use the table — 

•Look for the divisor, or number by which you wish to 
[ divide, in the left-hand perp^idicular column. 

Then trace the horizontal column, in which the divisor 
stands, until you find the dividend, or number into which 
you wish to divide ; then trace that column to tlie top, 
and you will find the product, or number of times the 
divisor is contained in the dividend. 

If you cannot find the exact number into which you 
wish to divide in the table, look for the next less one, and 
the dhFerence between them will be what is over. ^ 



\ 
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12 3 4 


6 


6 


7 


8 


9 


10 


11 


W 


2 4 6 8 


10 


12 


14 


16 


IB 


20 


22 


M 


3 9 12 


15 


18 


21 


24 


27 


30 


33 


3< 


4 re 


20 


24 


28 


32 


36 


40 


44 


*i 


5 


25 


30 


35 


40 


45 


•60 


55 


60 


6 


36 


42 


48 


54 


60 


66 


It 


7 


49 


56 


63 


70 


77 


U 


8 


64 


72 


80 


88 


^ 


9 


81 


90 


99 


i<4 


10 


100 


IIQ 


ia<S 


11 


121 


'^ 


12 


14» 


(1) (2) 
2)482 2)648 

241 324 

(7) 
2)56789768. 

6)849768769 

(13) 
8)80269687, 

(16) 
12)49768769 


Examples. 

(3) (4) . (5) (6) ■ 
3)9§3 4)484 2)326 2)3847 - 

. 321 121 163 1923+i 

(8) (9) 
3)3729768769 4)46976987^ 


6)766976874 

(14) 
9)376948769 


J9762C 

1 '■ 


2) 
694213628 


(15) . : 

87695679 


4678 


2 


i—i-i 


12 


(8976 

ssss 


I4«769 
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18. Divide 3976 by ft Am. 1988 

19. — - 8769 by 3 — * 2923 

20. 47876 by 4 — 11969 

21. 8767 by 5 — 1763+2 

22. — - 9698 by 6 — 16164-2 

23. 97899 by 7 — 13985+4 

24. — ^ 80409 by 8 — 10051+1 
26. 981021 by '9 — 109002+3 

26. 897697 by 10 * r- 89769+7 

27. 9^76978 by 11 — 897907+1 

28. ' 4967844. by 12 — 413987 



Practical Exercises. 

29. Two boys have 12 apples, which they divide equally 
between them: how many have they each^ Aru, 6. 

30. If 350 dollars be divided equaUy among 7 men, 
how much will be the share of each man ? Am. 50. 

31. What is the quotient of 8736, divided by 8 and 
by 4? -fln*.273. 

32. ^ There was 41 number of persons concerned in the 
payment of 3966 dollars, and every person paid 3 dollais 
now many persons were there.' Am. 1322 



LONG DIVISION. 
Long division is used when the divisor exceeds 12. 

ItvAe. 

1. Place the divisor to the left of the dividend, as in 
short division. 

2. Consider how often the divisor Is contained in the 
least number of figures into which it can be divided, and 
set down, the resmt to the right of the dividend. 

3. Multiply the figure set at the right of the dividend 
by the divisor, and set the product under the figures in 
which you considered how often the divisor was con- 
tained. 
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4. Subtract the product from the line above it, and 
down what ircAnains, which must always be less than the 
divisor. 

5. Bring down the next figure tp the right of the re- 
mainder, imd proceed as before, till all the figures of the 
dividend are brought down. 

When there are ciphers at the right of both fai^rs, 
the operation may be shortened, by cutting off an equal 
number of ciphers from each. 

QuestioM. 

When is long division used ? 

In what manner do you place the dividend and divisor, 
when working long division? 

When you have considered how often the divisor is 
contained in the least number of figures into which it can 
be divided, where do you place the result ? 

When you have multiplied the fiffure placed at the 
right of the dividend by the divisor, wnere do you set the 
product ? 

How do you then proceed ? 



Examplei, 
Divif. Divid. auocenL 
(33) 13)8769(674 (34) 
78 


Divli. IMvid. Quotent. 
27)984376(36468 
81 


9e 


174 


91 


162 


59 


123 


62 


108 


7 remainder. 


157 



135 

226 
216 • 

10 remainder. 



,y Google 







vprmoN. 


• 


29 




Piride 


^s 


Ant. 


Rem. 


35. 


875 


67 


4 


^. 


476 


15 


31 


11 


37. 


958 


18 


53 


4 


38. 


1476 


28 


52 


19 


39. 


4277 


31 


137 


30 


40. 


25757 


57 


696 


5 


41. 


S56976 


41 


6267 


29 


42. 


337979' 


48 


7041 


11 


43. 


997816 


59 


16912 


8 


44. 


999987695 


96 


10203956 


7 


45, 


4^768(Vm 


125 


37581443 


49 


46. 


387(>9(^4886 


396 


979015668 


358 


47. 


4876(^0048769 


876 


5566232932 


337 


48. 


8769826000402 


1478 


5933576454 


1390 


49. 


98769768720497 


87696 


1126274501 


80801 


60. 


89764789760000 


976800000 


91896 


77696 


51. 


4789768^1400000 


147698000000 


3242 


1399054 



Practical Exercuet. 

52. What is the quotient of 9847 divided by 45 f 

Ans, 218, rem. 37. 

53. What is the quotient of 12596*78 divided by 391 ? 

Ans. 3221, rem. 267. 

54. The prize.^money to be divided among a crew of 
148 men, is 225476 dollars: what is the share of each 
man? Asm, 1523, rem. 72. 

55. If a field, containing 25 acres, produces 375 bushels 
of wheat, how much is that for one acre ? Ans* 15. 

56. What number must be multiplied by 75, to pro- 
duce 87735840 ? Ans. 1169811. 

57. If 99700 pounds of bread be divided among 49850 
soldiers, what will be the share of each man ^ Ans. 2. 

When the divisor is the exact product of any two 
figures multiplied together, the operation may be per- 
formed by the foUowmg 

Rule. 

1. Divide by one of the figures, and then divide that 
product By the other. 

2. If remainders occur, midtiply the last remainder by 
the first divisor, and add in the first remainder. . 
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9. If no remainder occurs, when dividing by the kst 
divisor^ the first remainder, if any, is the true remaind^. 

Questions^ 

When the divisor is more than 12, but is the exact 
product of any two figures multiplied together, how will 
you proceed? 

If remainders occur, when dividing by both diviBors, 
how vnll you obtain the true remainder ? 

If no remainder occurs when dividing by the last divi^ 
sor, and one occurred when dividing by the first divisoi] 
is iJiat the true remainder ? 

Exampiet* . 

58. What is the product of 976 divided by 66? 
7 tfanes 8 are 56. 7)976 

8)139+3 1st remainder. 

Ans. 17+3 2d remainder. 
7 

21 
3 Ist remainder. 



24 true remainder. 

69. What is the product of 2796 divided by 81 ? 
9 tunes 9 are 81. 9)2796 



9)310+6 1st remainder. 

Am. 34+4 2d remainder. 
9 

36 

6 1st remainder. 

42 true remainder. 



,1 
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60. What is the product of 875 divided by 26 ? 
5 times 5 are 25. 5)875 

6)175 . • 

35 Ant, 

61. Divide 9756 by 35 jjiur. 278 rem. 26 

62. 8491 by 81 104 67 

63. 44767 by 18 — 2487 1 

64. , 92017 by 66 — 1643 9 

65. 65210 by 99 — 657 67 

66. 38751 by 48 — 807 15 

67. 99876 by 108 — 924 84 

68* 37967 by 144 — 263 95 

. PfadHcal Exerdse*^ 
. 69. Twenty-five sailors receive 3,775 dollars for prize^ 
money : how inuch is that for each man? Ans. 151. 

70. Ninety-six soldiers are to have 480 pounds of beef 
divided equally amongst them : what is the share of each 
soldier ? Ans^ 5 pounds. 

71. One hundred and forty-four m^n have to pay equal 
shares of n debt which amounts to 14400 dollars: how 
much must each man advance to make up the sum? 

Ans. 100. 

72. Supposing 1800 apple-trees to be planted in 72 
rows, how many trees are there in each row ? Ans, 25. 

73. The annual rent of a farm which contains 132 Acres 
is 396 dollars: how much is that per acre? Ans. 3 dels. 



EXAMPLES, 

Introduced to exercise tlie Learner in iht promiscucfus use 
^ Addition, Multiplication, Subtraction, and 
Division. 

1. A former who has 50 sheep, buys from his neigh- 
bour 50 more; he then sells 25 to the butcher: how 
many has he Idt? Ans, 75. 
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2. John hi^ forty apples ; he gave his brother 10, kept 
1 for himself, and dimed the remainder equally between 
his two sisters : how many had they a-piece ? Aru. 10. 

3. A gentleman dying, left his estate, which amounted 
to 25000 dollars, to mis son and two daughters, as follows : 
to his son he gave 13000 dollars, and to his two daughters 
the remainder, to be divided equally between them : how 
much a-piece nad the daughters ? Am. 6000 dollars. 

4. A merchant bought 8200 barrels of flour ; he then* 
sold 3756 barrels; he then bought 5000 barrels; after 
which he sold 4879 barrels : how many barrels of flour 
has he still on hand t Ant*, 4565. 

5. A man who tets out on a journey, intends to travel 
2450 miles: how far must he go evei^ day, to perform the 
journey in 50 days? Ant, 49 miles. 

6. A grocer bought 24 bags of coffee, ^containing 3000 
pounds, and seDs IS bags, containing 1736 pounds: how 
many bags, and how many poimds, has he remaining? 

Am. 9 bags, 1264 pounds. 

7. Supposing a man to receive in a year 2920 dollars^ 
how much a day is his income at that rate ; and sup- 
posing that his expenses for the whole year amount to 
1769 dollars, how much will he save in a year? 

Am. His income will be 8 dollars a day^^md 
he will save 1151 dollars a year. 



TABLES 

OP MONEY, WEIGHTS, AND MEASURES. 

FEEOaiAL MONET. 

. Th£ dentmwnaJtUmt arty 
10 mifls (marked m.) make 1 cent, ct. 
10 cents — 1 dime, d. 

10 dunes (or lOOdt ) — * i dollar, D. or $ 
10 dollars — 1 eagle, E. 
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TABLES OP WEIOHTS AND MEASTJKES. 

ENGLISH. MONEY 

l%e denommations are^ 

4 farthings (oiarked ^.) ma^e 1 penny, d. 
12 pence — * 1 shilling, 9, 

20 shillings — 1 pound, £, 

TheFarthingM are tqriUen thuty 
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f one 


farthing. 












1 two 


\ farthings, or a halfpenny. 










1 thyee farthings. 










PENCE AND SHILLING TABLE. 












>. 


d: 






£ 


9, 


20 


pence make 


. 1 


8 


20 shillings make 


1 





.30 


'- 


- 2 


6 


30 . 




1 


10 


40 




- 3 


4 


40 . 




2 





50 




. 4 


2 


50 . 




2 


10 


60 




- 5 





6Q . . 




3 





70 




. 5 


10 


70 .- 




3 


10 


80 




- 6 


8 


80 . 




4 





90 




- 7 


6 


90 . 




4 


10 


100 




- a 


4 


100 - 




5 





110 




- 9 


2 


110 - - 




5 


10 


120 




. 10 





120 . 




6 





240 


a • 


-20 





130 . 







10 



I 
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TABUS OF COLKS. 



g©©«ot«-o«t«- 



8 ^^ 

^ ©o 




A TABLE OF OTHER FOREIGN COINS, &c. 

with their valtM in FedanJ Moofljr, as ettabl iahed by « hte ad of Congnm. 



Pound Sterling, - 
Pound of Ireland, 
Pagoda of India, - 
Tale of China, - 
Milt-ree of Portugal, 
Ruble of Russia, - 



ZXtKf. m. 

4444 
410 
1940 
1480 
1240 
66 



D. ett.m. 

Rupee of Bengal, - 55 5 
ITie Guilder (^ the Uni- ) « ^^ « 
ted Netherlands, .J"-*»" 
Mark Banco of Hamburg, 33 5 
Li vre Tournois of France, @ 18 5 
Real'Plate of Spain, - 10 
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TABLES OF WEIGHTS AND HEASVBES. 35 

AVOIRDUPOIS WEIGHT. 
The denominations are^ 

16 drams, (marked cfr.) make 1 ounce, - or. 

16 omices, . . - i pound, * - lb, 

28 pounds, - - - 1 quarter, - ^. 

4 quarters, - - - 1 hundred weight, Ow/. 

20 hundred weight, - - l ton, - - T» 

TROY WEIGHT. 
The denommaUons are^ 
24 grains (gr,) make 1 pennyweight, dwL 
20 pennyweights - 1 ounce, ■ - oz, 
12 bunces^ . - 1 pound, - lb, 

APOTHECARIES' WEIGHT. 

The denominations (tre, 

20 grains (gr.) make 1 scruple B 

3 scruples .- - 1 dram 3 

8 drams - - 1 ounce S 

12 ounces - - 1 pound ft 

LONG MEASURE. 
TTie denotmncUions are, 

3 harley-coms (b. c) make 1 incli, - - »n. 

12 inches • - . l foot, - ' fi- 

3 feet . - - - 1 yaf d, - - yd, 
5^ yards - * - i rod, pole, or perch, P. 

40 Doles, or 220yrf*. > . i fbrlong, - /mi*. 

8 rurlougs, or 1760yd#. - 1 mflfe, - - JIf. 

5 miles - - - . - 1 league, - - Z. 

360 degrees, the circumference of the eartli. 

JVbCe.^~A fathom is six feet, and is used cnly to measure the 
depth of water. 
A hand is four ini^hes, and used to measure the height of horsas. 
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36 TABLBS 07 W£IOHT8 AKP JU;ASUR£8. 

LAND PR SQ:UARE MEASURE. 

7^e detunninoHoM are, 

144 sqaare mche8*(marked in,) make 1 square foot, ft- ^ 

9 square feet - - - 1 square yard, yd. 

30} yards ... - 1 pole or perch* P. 

40 perches - * - - - 1 rood, * - - U. 

4 roods - - - - 1 acre, - - A. 

640 acres . . . . i square mile, JIf. 

CLOTH MEASURE, 
77ie denomhuUiontare, 
2 j inches (in>} make 1 nail, .... no. 
4 nails .- - 1 quarter of a yard, - ' qr. 

2 J qrs. or 10 nails 1 'ell Hamburgh, - - E,H. 

3 quarters - - 1 ell Flemish, r - - E.F^. 

4 quarters - - 1 yard, ... - yd, 

5 quarters- - 1 ell English or French, £.£.,£. F. 

LIQUID MEASURE. 
7%e denominations are, 

4 ffifls {gu) make 1 pint^ - ft 

2 pints - - 1 quart, - qt, 

4 quarts - - 1 gallon, - gal, 

3l| gallons - - 1 harrel, - bar. 

42 gallons - - 1 tierce, tier. 

63 gallons - f 1 hogshead, hhd* 

84 gallons - - 1 puncheon, pun, 

2 hogsheads, - 1 pipe or butt, £. or h. 
2 pipes or 252gal9. 1 tun, 

DRY MEASURE. 

The denominaUons are, 

2 pdnts {pL) make 1 quart, qt, I 

8 quarts - - 1 peck, pe. 

4pecki3 - - 1 bushel, 6m. 

MOTION, OR <:IRCLE MEASURE. 
The detLommations drey 
60 seconds (") malie 1 minute, - ' 
60 minutes -• - 1 degree, - •* 
30 degrees - - 1 sign> -• sig. 

12 signs « - 1 revolution, or cirde* 



f:' 
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COMPOUND AODlTIOIf 37 

TIME. 

The demnmnaiiom af6i * 

eo^seoonds (marked sec.) - make 1 xtiimite^ tfdn, 

60 minutes • - • - 1 hout, hr* 

24 hours - - • - 1 day, d. 

7 days - - .- - . 1 week, w. 

4 weeks - - - - ' ■ ^ 1 month, mo. 

13 hiuar months, 1 day, and 6 hours^ ) « y 

or 365 days and 6 hours J * "®*^» ''• 

2^ year if cUto divided iHto 12 calendar tnorUhiy oi 
followt : 
The fourth, eleventh, ninth, and sixth, 
Have thirty dajrs to each aflix'd, 
And evW other thirty-one. 
Except the second month alone. 
Which has but twenty-eight in fid^, 
Till leap-year gives it twenty-nine. 



COMPOUND ADDITION. 

Compound Addition is used wtol the numbers to be 
tfclded afe of different cfettominntions* 
Ruk4 

1. Set the numbers of the same denomination under 
eilcfh other, leaving & space between each of the denom- 
inations. 

2. Begin at the right-h'dind cohmm, and add As in sun^^e^ 
addhlod. 

3. Divide the mmimiX by as many of that denomination 
as will make one ^1^ next greater. 

4. If there be asro remainder, set it down under the col- 
umn added up^ if there ber no remainder, set down a 
cipher.. 

6. Carry the <ptotjent produced by di^dmg to the next 
higher denomiif^^BGO!, and proceed in like nianner until aB 
the dcoifomiafaioiait have been added Up. 

Proof, — As in ^^poile Addition. 
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COMPOTJIVD ADDITION. 



Qtiestioru. 
What is the use of CompouDd Addition ? . . 
What is to be observed in placing the denominations 
in Compound Addition ? • 

How . do you proceed after placing the denominatioDs 
under each otlier ? 
Bv what do you divide the amount ? 
leafier dividing, there. is any remainder, what do you 
do with- it J" and ho^ do you proceed, if there be no re- 
mainder? 

What is to be done with thq number' produced by 
dividing? 
How is Compound Addition proved ? 
FEDERAL IMONEY. 
Examples, 
^ cts. m. $ cts* m. 

(1) 6 07 8 (2) 46 75 6 (3) 

3 09 7 79 37 8 

7 06 3 43 50 

9 03 2 97 37 5 



37 68| 
95 371 
43 25 
79 5G\ 



(4) 



25 27 

$ cis. 
72 624 
85 871 
20 1'4 
45 18| 
94 37* 
42 68| 
79 18? 



(5) 



$ cti. 
S4 75 
37 374 



/ 



93 18 

149 87, 

503 68: 

979 1 

2194 18; 



(6) 29 25 

34 37i 

188 68| 

265 12i 

1783 18| 

8579 56} 

6 87^ 



7. If I buy 5Z6. of coffee for $1 i8|c<*. ; 3Z&.-of tea for 
$2 BOcts.; 1/6. of cloves for 87|(i*.; loar. of mace for 
93fd*. ; Zlb, of cinnamon at $1 87|c«». ; 9Z&. of raisins for 
*2 68f c«*. ; Ub, of nutmegs for SlMs. ; "lib. of candles for 
mlcts,; and Igal, of wmefor $1 9^cts.: what must! 
" "' ^ j2iw. $13 25cii. 



y^y^^y °^^ 
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COMPOUND ADDITION^. 39 

8. 1 have bought 4yds. of lace for ^5; a veil for 
gl8 SOcts, ; ^dsi of silk for g8 87|cf*. ;. VZyds. of ribbon 
for ^1 ISjcfe. ; l%d*. of linen for *14 50c<». ; 2 pair of 
gloves for 87^f». ; 3 pair of stockings for ^5 37^#^». ; 
92/c?*. of lawn for jj7 87|c<*. ; and 6y3». of cambric for 
g20 : what will the bill amount to ? wJtw. 1^82 18f c«#. 

9. My cook has bought in market a turkey ror ^1 87lcf«.; 
a pair of ducks for ^1 68fcf*. ; a quarter of lamB for 
43Jefe. ; a quarter of veal for ]Jl 37^fo. ; a piece ofS)eef 
for 93f d*. ; a peck of peas for 56J^te. ; a quart of straw- 
berries for 37ictf. ; a bundle of asparagus for, ^l\ct8* ; 
and a peck of apples for 12^^. : what £um must I give to 
pay for the articles ? Am. 7 68jcte. 



(«) 







STERLING MONEY. 










Examples, 






£ 


#. d. 




£ 


3. 


d. 


£ #. 


d. 


2 


3 4 


.(2) 


7 


9 


% 


(3) 4 6 
47 19 


4. 


7 


1 2 




13 


7 


7 


9 


7 3 




4 


5 


2 


159, 5 


3 


6. 


2 2J 
13 Ul 


d. 


10 18 lOJ 


78 6 


Mf 


23 














£ s. 








£ s. d. 




> 


665 3 


7 






(5) 


142 16 7 






382 13 


5 








489 3 4 






592 9 


2 








726 15 9 






856 17 


3 








573 4 8 






259 9 


8 








628 12 6 





6. Add £763 7*. 4d. ; £39 4# 9<l. ; £162 17*. Zd. ; £459 
15*. ; £473 12*. 8rf. together. Ant. £1898 16*. llrf. 

7. Add the following sums: viz. £69 18*. 7cZ. ; £i75 
2*. 6J.; £1582 19*. 4d.; £175 13*. 9d.; £143 13*. 8<f.; 
and £212 0*. 7d. w3»*. £2S59 8*. 5c?. 
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40 COMPOUND ADDITION. 

8. Add jeiT76 12*. M.; £412 16*. Sd.; £369 7s. 2d.; 
£469 Us. lOd.; £51^ ids. 2d.; £198714*. Qd.; £4823 
15*. lid. together. Am. £10414 1*. ICkf. 

9. Add £985 4*. 9d.; £186 13*. 4d.; £1569 lSs.4d.; 
£183 0*. 8^ ; 17«f 4d., and Id. togetlier. 

Ant. £2925 15«. Od. 

4.V0IRDUPCMS WEIGHT. 



* T.iwt 


gr.lb. 


T. cuft, qr. B. ox. dr. 


(1) 16 3 


2 15 


(2) 7 n 2 16 4 13 


4 8 


3 9 


15 7 3 8 16 7 


82 19 


1 10 


138 19 1 12 8 13 


|63 8 


3 17 


4^ 8 3 19 1« 4 


' 34 15 


2 24 


357 6 2 8 3 3 



800 16 1 19 

3. Add 12r. \6cwt\qr. 19». 16o-r.; 1147. lOcurf. 2qrk 
72/6. 4p«. 13dr. ; 7221 4cwt. 2qr. «4Z6. 14oz. 2dr. ; 17675 
15cw«. 35r. 4lb. 15oz. Udr. 

ft jJn*. 376 7\ 'Icwt. 2qr. 6/6. loar. lldr. 

4. Add 13971 19cto(. ^qr. 18/6. 13o«. lOdn ; I7542t 
lOcio^. S.qr. 11/6. 3o|f. 14rfr.; 277'. 3cw/. 14/6. llo;f,f 
I2cwt. 13oz. An» 19^T. 6cwt. 2qr. Vflb, 8ar. 8dr, 



0) 





TROy WEIGHT. 


lb, oz.dwt 


lb. oz.dvit.gr. 


47 10 12 


(2) 185 2 19 20 


38 8 6 


56 9 15 6 


16 11 4 


1472 11 2 17 


7 2 16 


385 8 5 


13 9 11 


10 8 7 12 


124 6 9^ 





3. Add 16/6. 4oz. IZdwt. tgr.\ 7lb. 9ox. lldat 2Sigr.i 
163/6. 70;?:, ;2rfip/, IS^r,; 17/6. l^dwL 

Arts. 204/6. 10o;t. 15<^/. 2!2gr. 

' ^ ' ' ' I -'- 1 I ' l l 'l iii iMM. n il JJUJAI ' fffwpii^a* 



,y Google 



COMPOUND ADDITION. 



41 



4. Add 172ft. llo-e. IQdwt. SSlgr,; 12ft. 4oz. 12dwL 
I2gr.\ 18ft. 5oz.Udvft. 20gr.; 119ft. llo^. ISdwt. ISgr. 
2dwL 13gT.; lOoz. 20gr. Am. 324ft. 8oz. 2dwt. 9gr. 



APOTHECARIES' WEIGHT. 



ft 


S 


3 


B 


ft 


g 


3 


B^r. 


6 


3 


1 


2 


(2) 84 


7 


6 


12 


19 


9 


5 


1 


^ 132 


5 





2 


182 


7 


3 


2 


16 


2 


2 


2 8 


57 


6 


1 





1427 


6 


7 


19 


40 


5 








14 





6 


1 9 



i^) 



., 306 7 3 2 

3. Add 18fe 03 13 09 12^.; 175fe lOJ 53 OB 
lO^-r.; 472fe SJ 13 2B Sgr,; 11 5 73 29- 

^>w. 667fe 13 73 29 5gr. 

4. Add the following sums: viz. 182fe 35 I3 09; 
12fe 13 03 29 17gr,^, 17fe 25 43 29 ISgr.; 103 
23 19 '^9gr. j3w*.^12jfe 53 13 19 ll^Tt 



LONG MEASURE. 


i. Jlf./t/r. P. 


yd.Jl. in. 


(4) 5 2 4 17 


(2) 3 2 11 


16 I 3 10 


1 1 9 


72 5 24 


2 8 


526 3 12 


3 1 10 


834 2 6 34 


2 4 


38 3 12 


« 2 7 



1493 2 2.. 29 

3. Add 172Zr. 2Jtf. 3/t/r. 19P. 2yd, 2ft. 4in.; 14P. 
\yd. 3m.; IM. 2fur. 29P. 10m.; 4/ttr. ; 2/«r. lOtn.; 
3yd. 2/1. 3in. ^n*. 173L. lJ»f. 4/«r. 23P. 2{yd. 6in. 

4. Add462X. IJIf. T/wr. 29P. 1yd. l/X. lOin.; 11-P. 
l/l. lOin.; 41;. lj»f. 2/ww. 28P. 1yd. 2/?. 9in. ; 13P. 

jjfw. 467/:..0Jlf. 3fur. IP. 4yd. 0/5!. 6in. } 



D2 



I 
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yds. qr.na, 

(1) 75 3 2 

1Q3 1 3 

245 2 d 

738 3 1 

1785 2 3 



m 



CLOTH MEASURE. 






E,E, gr,TKi* 


E.M.qr. 


no. 


(2) 72 3 2 


(3) 19 2 


3 


536 2 1 


728 1 


2 


847 1 3 


142 


1 


1453 2 


816 





41 2 


32 1 


2 



300d 1 1 

4. Add 19^. Zqr, 3fui,4 14ffdi. 2qr, Ono.; 32yc2i. 0^. 
2na.; 3^. tna.\ l4St/di.2qr, 2fia. 

wSn#. 2l03/f2r. Oqr, Ona. 

5. Add 143JE;.JFV. Oqr. 3no.; 17jE?.Fn Zqr.Sna.; 172 
i;,J^, 1^. Ina. ; 18^jS.i?Vt 1^. Sfio. ; 132E./V, 3^. 2na, ; 
72J|!.^. )^» Ifio. An». IZOE.Fr. }qr* Qna, 



0) 



832 2 2 

3. Add 22^. ZIL ; IQOA, ZR. 27P. ; 4tA. SP. i 39^ 
474. 212. 39P ; 3/2. 28P. Am. 8584. OJJ. 19P. 

4. Add 1324. 3JR. 25P. ; 6544. 17P. ; 4624. 3J2. 25P. ; 
164, 4P. ; 16654. 3iJ* 38P, Ans. 29314. 3fl. 29P. 

LIQUID MEASURE 

T hhd.g€U. hh4. gal, qt. pL 

(I) 18 2 54 (2) 385 42 3^ 1 

63 1 39 27 36' 2 

327 4 132 17 

46 1 19 729 25 

285 3 28 16? 47 2 1 

741 1 18 





LANP MEASURE. 




A. 


JL P. 


4. 


n. p. 


39 


2 37 


(2) 487 


2 17 


62 


.1 17 


25 


3 28 


68 


38 


67 


32 


129 


3 12 


45 


1 16 


532 


1 18 


96 


29 
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3. A€d 1971 2hhd. lOgoU.; 45 T. Iqt. tpL; 2hM. \lg(d, 
2qt.; 21gaL IpL " Ans. 6^T. Ihhd. 58gcU. Qqt. Opt. 


4. Add 862T. Ihhd. Iqt.] Z2gal. \pt.; 31gal. 2qt.; 
32g-<a. Iqt. OpL ; 2hhd. Ipt. 

Ans. 8637. 0^^. 39^01. Iqt. Opt. 


DRY MEASURE. 


Bu. pe. qt. 
(I) 37 2 1 
182 3 2 


Bu. pe. qt. jpf. 

(2) 47 2 4 1 

635 3 


423 1 


247 3 1 


162 3 1 


285 2 


357 2 


734 2 6 


1163 1 6 


■ 



3. Add 7545ii. Zpe. 5qt.; 4695ti. iqt. ; 385&ti. 2pe. Iqt. 
tpt. ; 3756t#. Ipt; 2pe. 2qt. . Atu. W^6lm. Ipe. Iqt^ 

4. Add 1445t«. %>e. 2qt. Ipt.; Ipe. 2qt. ; ^qt. Ipt. ; 46251! 
3pe. \pL\ 72bu. SqU Ipt. Am. 6806ti. ^qt. Opt. 

TIME. 



F. M. we. 


<i.;i. 


H.mm^sec 


(1)/17 11 3 


5 20 


(2) 20 62 40 


172 9 2 


3 17 


122 12 35 


35 7 3 


6 22 . 


68 9 17 


4 10 


4 16 


135 17 12 


- 6 


3 19 


24 35 28 



231 6 3 322 



371 7 12 



3. Addl72F.lwe.4A. 59«ce.; 34wiw. 18«ec.; l5F.4Jlf. 
Sd. Zh. 21mm. \ \we. Zd. 21 A. Zbmm. IZsec. 

Aru. 187F. 4M. 9we. 2d. 5h. 31rmn.298ec. 

4. Add 462 F. 4M. Sk, S'Tmin. 24sec. ; 62F. Uh. 24^ec. ; 
Iwe. Sd. 13mm. ; 6Jir. Iwe. 4d. I2h. 12mm. 37#6c. 

Ant. 524F. lOJtf. 3u7e. 2d. 6A. 3mtti. 25aee. 



( 
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MOTION, OR CIRCLE MEASURE. 

(1) f 5 37 42 (2) 2 7 32 16 

■ - -- — 8 27 24 

1 6 17 13 

7 38 24 

4 5 42 19 



Sig 


o / It 


1 


5 37 42 


i 


7 26 12 


4 


8 26 11 


1 


4 32 17 


3 


6 47 



11 2 3 9 

3. Add Sng. lO^ 46' 38"; 11^ 37' 18"; 1*^. ATf 12' ; 
T8"; 2ng. 62"; Isig. 15*> 12' 23"; and 11*> sr 29" to- 
gether. Arts. XOsig. 20*> 22' 10". * 

4. Add 45'; 1*^, 9« 18"; 14^ 21' 34"; 2«g-. S^ 13' 
54"; Asig. T" 12' 19"; and 47' 32" together. 

Ans, Bsig. 10« 20' 37". 

^. Bought groceries to the amount of ^375 45cls.\ 
■ Imcn to the amount of §142 37^cf*. ; cloth to the amount 
of $1375 SQlcts, : what must I pay for the whole? 

Ans. $1893 38|a*. 

2. Bought 6 pieces of linen : the first contains blyds. 
Zqr, ; the second, 29yd*. Sqr, ^na, ; the third, 45yds, Iqr. ; 
the fourth, 22yds, 2qr, Ina, ; and the other two, each 
2Syds. 2qr, : what are the number of yards in the whole? 

Ans, 242yds, Iqr, 2na, 

3. There are four bags of com : the firpt contains 2bu, 
2pe, ; the second, 36m. 3/>c. 5qL ; the third, 36w. Ipe, Iqt, ; 
the fourth, 2bu, and 4^^.: how much is in the four bags? 

Ans, Ubu. 3pe, 2qL 

4. A man has three farms : the first contains 142 A, 2R, 
the second, 22A, 2R, UP. ; the third, lOSA, ^R. ISP, 
how many acres are there in all? Ans. 2Q4A. OR. SOP. 

5. There are three pieces of tape : the first measures 
15yd*. Sqr.'j the second, 18yd*. Iqr. 2na.; the third, 
25yd*. Sqr. 2na. : how many yards are there in the three 
pieces ? Ans. 60yd*. 
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6. If a man on a journey travels the first day 43Jkr. 
3/tir. ; the second, 29Jlf. 34p, ; the third, SIM. 2fur, 32p. ; 
and the^orth, I^Lm, ^r. 18p. : how many miles did he 
travel in the four days? Ant, 142Jf. 2^r. 4p,' 

7. Suppose a man to have 5 firranaries, three of which 
contain each 756&ti. 2pe,y and the other two each 8542fu. 
5^. : how majiy bushas do the five granaries contain ? 

Am: 3dT76ti. 2pe. 2qt. 



COMPOUND MULTIPLICATION. 

' Compound Multiplication is used when numbers of 
different denominations are to be multiplied. 
Rule/ 

1. Set down the number to be multiplied, and under its 
right-hand denomination set the multiplier. 

2. Multiply the right-hand denomination by the mul- 
tiplier. 

3. Divide the amount by as many of the right-hand de- 
noBunation as make cme of the next higher denomination. 

4. If there be any remainder, set it down under the 
denomination the amount of which you have divided; if 
there be no remainder, set down a cipher. 

5. Carry the number, produced by dividing, to the next 
higher denomination, and proceed in the same manner 
until all the denominations have been multiplied. 

Pro(^. — As in Simplt Multiplication. 
Questiemt. 

When is Compound Multiplication used ^ 

Under what part of the number to be multiplied do you 
place the multiplier? 

How do you proceed after having setdown the number 
to be multiplied, and the multiplier under its right-hand 
denomination ? 

B^ what do you divide the amount ?. 

If there be a remainder, what is to be done ; and if 
ther e be no remainder? • 



i 
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46 COMPOUND MULTIPLICATION. 

What is to be done with the number produced by 
dividing ? 
How is Compound Multiplication to be proved? 

Examples, 

FEDERAL MONET. 

JVote. — When operatioDs are to be performed in Federal money, 
owine to the decimal nature of that Currency, it may either be 
Simple or Compound, as may be found most convenient. 



$ cts.m. 
(1) 9 03 2 


<2) 
(5) 


$ cts.m. 

104 33 3 

9 


(3) 
(6) 


$ dU. 

18 50 

4 


36 12 8 

i cts. 
(4) 26 18f 
6 


938 99 7 

$ jcts.m. 

100 40 4 

10 


74 00 

% cts. 
66 18f 
9 



% cts.m. * $ cts.m. 

7. Multiply 25 37 5 by 8 Product 203 00 

8. — 665 62^ by 12 — 6787 60 



£ 9. d. 
(3) 111 11 \Q\ 
10 



je s. d. 

(1) 246 13 3} 


£ 

37 
56 


INGUSH MOpY. 

£ f. d. 

(2) 14 6 0{ 
9 


2713 6 6J 

4v Multiply 
5. — 


*. d. 

6 91 by 6 

8 7j by 9 



£ s. d. 
186 13 114 
607 17 9| 
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AVOIRDUPOIS WEIGHT. 

T*. ctot, qr, lb. T* cwL qr. lb. oz. dr. qr. lb. oz.dr 

(1) 8 6 1 16 (2) 6 14 2 7 5 2 (3) 3 16 7 8 

3 4 10 



24 19 20 
4. Bought 10 barrels of sugar, each weighing Icwt. 2qr. 
6lb. : what is the weight of the whole ? Aru. 1 5cwt. 2qr. 4/6. 
6. Multiply4cw/.39r.l7/6.byll. Am. S3cwt. 2qr. I9lb. 

TROY WEIGHT. 

(1) (2) (3) (4) 

lb. oar. dwt. Ih. oz. dwt.gr. lb. oz. dvBt.gr. lb. oz. dwt. 

67 6 16 43 8 10 113 6 6 17 9 14 
2 4 6 10 



134 11 12 

5. Multiply 41/6. 6or. l^dwL 2gr. by 7. 

Ans. 291/6. Ooz. 6dwt. t4gr. 

6. Multiply 91/6. Aoz. X4dwt. 16gr. by 8. 

Ans. 731/6. loz. I'idwt. Sgr. 

APOTHECARIES' W^GHT. 

fe339 fc339 5T. feg3 Bgr^ 

(1) 4 8 2 1 (2) 53 10 2 12 (3) 17 5 6 1 4 
5 9 12 



23 6 3 2 

4. Multiply 76fe 43 1 3 2^ by 9. 

w3fw. 687fe 15 73 09. 

5. There are 1 1 parcels, each weighing 95felg231B 
1 l^T. : what is their weight.^ Ans. 1046fe 2 5 3 3 2 B ^gr. 

LONG MEASURE. 
Deg.Jd.fur.'p. L. M.fur.'p. J€.fur»p. yd./t. in, 
(1)8 1 3 36 (2)4 2 2 29 (3)18 3 20 1 3 10 
. 12 7 6 

9S 17 6 32 
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4. Multiply ^deg. 40m. yur. by 10. 

jifts. eedeg. 4&m. Bfur. 
6. Multii^y 44irt. 6/wr* aOp* by 7i 

wSfM. 313iii. 5/iir. 20p. 

CLOTH MEASURR 
yd%qr.na» E.E.qritia, E,Fl»qr.ncu E.P^r.gt.na, 
(1) 20 2 3 (2) 37 4 2 (3) 18 3 (4) 14 1 3 
6 8 12 9 



124 2 



5» If 19yd. Iqt. Sna. be multiplied by 5, what number 
of yards will th^re bef j9in», 9Qyds, Sqr. 2ruu 

6. Multiply 56E.E. 3qr. by 9. Ana. 509E.E. 2qr. 

LAND MEASURE, 

A. R.P A. R.P. A. A. P. 

(I) 49 2 17 (2) 19 3 20/ (3) 10 ?3 

2 6 9 



99 34 



4. HoW many acres will 10 men reap in one day, allow- 
ing them I A. ZR. UP. each? Aru^ ISA. OR. 30P. 
6. Multiply 63^. 2R. IBP. by 1 1. 

Ana. imA. IJB- 38P- 

LIQCp M£:ASU9E. 
hhd.g€d. qt. T*hhd.gal.qtipt. P%.hhd.g(a. qt. pt. 

(1) 8 43 2 (2) 1 2 16 3 1 (3) 4 1 19 3 1 
4 10 5 



34 48 



4. MultiJ)ly 3T. 2hhd. SOgcif. 2qt. by 8. 

Ana. 39 r. ithM. iSgal. OqL 

5. Multiply 4fiM. AlgiU. Ipt. by 10. 

Ana. Aehhd. 2Sgal. tqL Opt. 

sssstataaaBS^ i ' i ■! ii s^sastmssssssiaitKA 
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DRY. MEASURE. 

hu. pe, qt» pt. hu,pe. gt.pt, bu. pe. qt.pt. 

(1)180 6 2 1 (2)1 3 3 2 (3)110 3 2 

.8 4 4 



1450 2 4 



4. Let 446ti. Ipt. be multiplied by 7. 

Am. 3085u. Ope. Sqt. tpt. 
, 5. Multiply 3/>c. 15^. by 9. Ans. lou. Ope. Igt. 



TIME. 

T.M.W. d. ^. JIf. w. d. h. ndn. sec. W. d. h. 

(1)6 7 2 5 (2)17 8 2 6 4. 40 18 (3)3 5 22 

2 6 .12 



13 3 1 3 






.4. Multiply 7yr. Aud. and 4rf. by 9. 

Ans. 63 F. lOni. Iw. 1^. 
5. Multiply Xoyr. 2m. Gc?. by 8. 

A!M. 121Y.4m.Zvf ed. 



. Rtde 2. 

When Uve multiplier exceeds 12, but is the exact pro^ 
duct of any two figures in the multiplication table, the 
operation must be performed by the foUowiug method : 

Multiply the given sum by one of the figures, and that 
product by the other. 

Question. 

Repeat the jtule for performing operations in Com- 
pound Multiplication, when the multiplier is the exact pro- 
duct of any two figures in the multiplication table. 



,y Google 



50 



COMFOUm) KULTIPLICATIOIT. 



cU. 



ExompUis 



1. Multiply 75 \^ by 26 
5 



2, '37^0 6f bv4» 
6 



375 62| 
5 

1878 12J 



225 3 4| 
8 

1801 7 



% cts.m. ^ d». «i 

3. Multiply 66 37 5 by 36 Ant. 2389 60 % 



4. 



6. 
7. 



10. 



44 25 3 


"J 


56 


2478 16 ^ 


12 18J 


.^ 


96 


1170. 00 


£ f. <f. 






£ i. d. 


45 6 94 
96 12 -3? 


— 


120 


6440 15 a 


^m 


144 


I39I2 13 


A. R. P. 






A. Rti 


47 3 20 


... 


54 


2585 1 * 


M. F. P. 






M. F.M 


48 7 25 


_ 


88 


4307 7 €J 


ft 3 3 






ft s J 1 


56 9 6 


— 


84 


4772* $ » 



12t^^ 3. 

. When the multiplier is not the exact product rfj 
two figures in the multiplieation table, work by t^f ^ 
ing Rule : ' ^ 

1. Multiply by the two figures in the multij 
table, the product of which comes nearest ^o, biit 
than^ the ^ven multiplier. 

2. Multiply the given sum by the difference belt,, 
the product of the figures by wiiich you multiplied mUM 
given multiplier. 

3. Add the two products togetheh 

When the multiplier is not the exact product of «ny< 
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the figure in the multiplicatioD table, what is first to be 
done? 

When you have mul^lied by the two figures which 
come neacrest to the given multiplier, what is then to be 
done? 

How da yoUr complete the operation ? 

Examples, 

i cts*m. £ 8. d, 

1. Multiply 4 ^75 8 by 29— 1 3 7 64 by 69— 3 
4 7 



19 03 2 
7 


23 12 


? 


133 22 4 
4 75 8 


189 2 
10 2 


4 



2. Multiply 

3. 

4. 

5. 

6. 



137 98 2 

.$ jOs. 
7 874 



7. 

8. 

9. 
10. 
11. 



28 68J 
49 75 
94 18f 
42 3lJ 
. £ s. d: 
28 7 64 
34 8 4| 

"icwU 3gr, 22/6. 

12/6. 5o;t. ^dvit. 
4m. 6/tir. 21p. 



by 



47 
68 
87 
31 
58 



by 29 

-7- 67 

— 61 

— 39 

— 87 



199 4 n\ 
Ma. 



$ cts. 
370 .12| 
1950 76 



2919 81 
2454 12| 
£ a. d, 

822 18 84 

2306 2 6 J 

405cw<. \qr. 2lh, 

485/6. 6o2r. ISdwL 

418w. Tfur. 27p. 



Mule 4. 
When the mult^lier eicceeds the productof any two 
figureit in the multiplication table, the operation must be 
performed by the following Rule : 

1. Multiply the given sum by 10, as many times^ less 
one as there are figures in the multipUer. 

2. Multiply that product by the left-hand figure of the 
multiplier. * 



( 
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3. Multiply the given sum by the unit figure of the mol^ 
tiplier; the product of the first 10, by the te.n figure of tim 
multiplier; the second 10, by the second figure of the 
multiplier V and so on, until you have multiplied by all ' 
figures, (except the left-hand one.) 

4. Add all the products together. . 

Questhm. 

How do ycu first proceed, when the* given multipliez 
exceeds the product of any two figures in the multiplica- 
tion table ? * 

After you have multiplied by 10, as many times less one 
as there are figures in the multiplier, by what do you then 
multiply ? 

After having multiplied that product by the left-hand 
figure of the multiplier > what is to be done with the pro- 
ducts? 

' Examples, 

$ eU. £ M. d. 

1. Multiply 5 18fX5 by 325 1 2 6Jx6 by 49!« 
10 10 



51 871X2 
10 



11 5 24X9 
. 10 



2. 
3. 
4. 

5. 
6. 



518 75 
3 

1556 25 
25 93J 
103 75 

1685 9^ . 

$ cU, 

Multiply 1 56. . 

2 SV 

4 31 

18 93i 

as 43 1 



112 12 1 

4 



450 8 4 

6 
101 



15 U 
6 10| 



558 10 4 



by 



456 
576 
079 
457 
879 



Am. 



t ^ 

713 44 

1636 00 

2928 1 

8654 43i 

22359 
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$ cts. 

7. Multiply If by 

8. 10 164 — 
£ s. d. 

9. 37 18 64 

10. 48 14 2l 

11. 64 2 8 
12 68 9 6f 

Jtf F.P. 

13. . 25. 3 IS 

F, in 6.C. 

14. 48 4 . 2 
yd. qr, na. 

15. 22 2 1 
hhd.g€U,qt, 

16. A 21 2 



93d 

by 375. 

— 489 

— 555 

— 396' 

-: 1265 

— 2587 

— 3204 

— 4250 



Aidft, 



£ 

14222 
23819 
35594 
23157 

ja. 
32170 

F. 
125182 

yd, 
72290 



63 

$ cU. 
39 661 
9544 93| 



d. 



Q3 



s. 
5 
7 10} 

o' 

6 9 
F.P. 

4 10 
in, h.c. 

2 
^r. na, 

1 



^M. g-a^. qt, 
19529 48 



Application. 
1.' Sold 5cio<. of tobacco, at ^12,50 per ctoL : what will 
the whole amount to ? * Ans. ^62,50. 

2. If I buy 9 yards of muslin at |J 1,07 per yard, what 
must I pay for it ? Ans, g9,63. 

3. When 1 cord of wood costs ij5,62J, what w5l be the 
price of 12 cords at the same rate? Ans. g67,47. 

4. Bought 24 bushels of wheat, at Jl,12J per bushel: 
whc-t is the amount? Ans, ^27, 

5. What is the value of a bag of coffee, weighing 63 
(mds, at 2s, 2d, per pound? Ans, £Q 16s. 6rf. 

6. A merchant bought 2 pieces of cloth, the one con- 
taining 38 yards, and the other 26 yards: what is the amount 

Ifof the two pieces, at g3,87|*per yard ? Ans, ^248. 
H 7. What cost a box of sugar, weighing 106 pounds, at 
16 Jet*, per pound? ^ ^tw. gl6,16|. 

8. What must be paid for a quantity of cheese, weigh- 
mg 132 pounds, at 1*. 2d, per p«und? Ans, £8 5s, 

9. If a man's income be ^9,10 pq^ day, what will he 
receive a year? Ans. ^3321,50. 

10. If I hold 325 acres of land, at a yew-ly rent of ^s, Bd. 
per acre, what does my rent amount to ? Ans. £154 7*. 6d. 

£2 
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11. Bought 217 gallons of brandy, at jjl,18j per^gallon, 
and sold it for JJlj^'^l per gallon; what was the amount 
paid for the whole, the Bum it sold for, and the gain? 
Ant. Prime cost g257,68f ; soldfor ^98,37|; gain $40,68}. 



COMPOUND SUBTRACTION. 

Coi^pouNb Subtraction 'is used when numbers of 
different denominations are to be subtracted. 
Rule. 

1 . Set down the larger number, and under it the smaller, 
observing that the denominations of the smaller number 
are placed under like denominations of the larger number, 

2. Begin at the right*hand denomination, and subtract 
the lower from the upper, if the upper denomination k 
larger tba© the lower, and set down the remainder. 

3. But if the upper denomination is less than the lower, 
add to the upper denomination as many as make one of 
the next greater denomination;' then subtract the lowet! 
denomination from the amount, and set down the remain^ 
der, until all the denominations have been subtracted. 

Proof: — The same as in Simple Subtraction. 

Questions, . 
When is Compound Subtraction used? 
How do you set down sums in Compound Subtractioii 
How do you proceed after having properly set do^ 
the two numbers, and the upper denomination is greatji 
than the lower? 

How do you proceed if the upper denominatioxi is h 
than the lower ? 
How is Compotmd Subtraction proved? 
Examples, 
FEDERAL MONEY. 
$ cU.fH $ cts,m i cte. ^ cU. 

(1) 10 10 9 [2) 24 60 7 (3) 600 62| (4) ^ 

4 12 6 19 30 1 7S 



6 98 3 



110 18M 
99 iqj 
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' da. m*, 



65 
cts. 



$ cts, $ cU. $ 

(5) 960 10 2 (6) 449 624 (7) 1866 00 (8) 104 06| 
9 1 06| 278 llf 9J 



9. Take jJlOll UcU, 5m. from ^4010 14c<*. 4m. 

Ans. ^999 ict. 9m. 

10. Lent a man ^400- he now returns ^211 12^is. 
how much is still unpaid ? Ans. ^188 87^^. 

ENQLISH MONEY. 
£ a. d. £ s. d. £ s. d, 

(1) 146 19 104 (2) 47 6 7| (3) 419 7 6 



7 19 91 



28 6 104 



227 8 



139 Of 

4. .Subtract £200 9s. from jglOOO 11*. llfti. 

Aris. 42800 2s. life?. 

5. I have a purse of money containing £1000 2s. 4^. ; 
if I take out £60 7*. 8 Jc?., what sum wffl be left ? 

Ans. £939 Us. 7|(?. 
AVOIRDUPOIS WEIGHT. 
. Cwt.qr.lb. T. cwt. qr. lb. oz. dr. cwt. qr. lb. oz. 

(1)14 1 19 (2)18 16 1 16 9 2 (3) 9 3. 20 2 
6 3 11 19 3 20 6 2 23 5 



• 7 2 8 

4. Prom 1421 lOcwt. 2qr. 16/&. subtract 11/6. 

Ans. UT. XOcwt. 2qr. Sib; 

5. Bought 400ctiJ^ of sugar; sold 2cwt. Sqr. 14/6. 
what quantity is left ? , Ans. 397cw)/. Oqr. 14/6. 



lb. oz.dwt.gr* 
(1) 10 6 18 
4 2 20 



TROY WEIGHT. 
lb. oz. dwt.gr. 
(2)8 3 2 
2 1 18 6 



lb. Qz.dwt.gr. 
(3) 106 15 
10 6 2 20 



6 6 15 4 

4. Subtract 14/6. 6oz. lldwt. from 22/6. 12dwt. 6gr. 

Ans. lib. Qoz. Idwt. 6gr. 

5. From 16/6. take 12/6. llo;r. lOdwt. tlgr. 

Ans. 3/6. Ooz. 9dwt. \Sgr. 

Bgca=sgi I aag 



■T- 



( 
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APOTHECARIES' WEIGHT. • 

fe g 3 ft 5 3 9 ^. 

<1) 1090 16 (2) 48 9 6 1 4 

106 2 7 1 10 2 8 



983 10 7 

3. Prom 59ft 15 23 take 53 fe 7$ 53- 

^n*. 5fc 53 53. 

4. Subtractl46 9g 13 from 69ft. .4[n*.'54ft2g 73 

CLOTH MEASURE. 
yd. qr. na. yd, qr. na. yd, qr* no, 

(1) 176 2 3 (2) 950 1 2 (3) 49 S, 

89 3 2 19 2 3 16 2 1 



86 3 1 



E,E,qr, na, . E,Fr, qr. ^.Fl. qr. 

(4) 66 4 (5) 44 1 " (6) 963 1 

17 O 2 19 2 174 2 



7. Bought 11yd. 2qr. of Canton crape: 2yd, 2qr, Intu 
being damaged, how much was good ? Ans, 14yd. 2qr, 3na. 

8. Frdto tSyd, 2qr. Ina. take Ina. Ans, 15yd. 2qr. 

LONG MEASURE. 
L.M.fur,po,yd,ft, in. b,c,, Deg, Mfttr.po. 

(1) 6 2 5 2 4 1 (2) 20- 50 4 20 

114 20 0172 1156 030 



5 10 20 0082 



3. A man going-a journey travels the first day 4SM. ^ur. 
20per, ; on the second, 32Jtf. ^ur, ; how much more did 
he travel the first day than the second ? Ans. 1 IM. lfur,20p, 

LANDMEASUKE. 

A. R. P. A, R. P. A, R. P, 

(1) 96 2 16 (2) 500 2 10 (3) 69 1 3 

87 3 18 111 3 9 17 3 2 

1 8 2 38 
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() 



LIQUID MEASUKE. 
T. hhd. gal. gt. jajt. T. hhd, gal, qt. pt. 

2 3 50 1 (2) 100 1 19 2 i 

1 2' 16 3 1 9d 1 28 3 1 



1 1 33 1 1 

3. If I purchase 2hJid, of wine, and to ob%c a friend 
send him 29gal, , what quantity have I left ? Ans, 1 hM: 24g. 

4. Bought 1 t>ipe of wine, 4hhd, of brandy, 2 barrels of 
beer; I have since sold 93 gallons of wine, 29 of brandy, 
1 barrel of beer: how much of each hav6 I remaining? 

Ans. 22gal, of wine, 223gal, brandy, and Sl^al. beer. 

DRY MEASURE.. 

bu. pe. ql. bih pe. qt. pt. hu. pe. qt. pt. 

(1) 66 3 2 (2) 10 1 (3) 695 3 • 1 

39 3 6 9^6 1 689 3 6 

26 3 4 '. ~" 

4. If from 490&1I. Ope.lqt. Ipt., Bbu. Ope. 2qt.Apt. be 
taken, what number will remain? Ans. 4Slbu. Zpe. Iqt. 

5. Subtract 146&ti. 3pc. 2qt. IpU from 6006w. 2pc. Iqt. 
tpL Ana. 453&ti. 3pe. bqt. 

TIMfi. 
(2) 
JIf. 10. d. ho. min. iec. ff.min.sec, 
3 1 3 40 20 16 29 33 

2 57 36 7 36 44 






?! 



2 6 



JIf. y>. 
18 11 2 
9 10 3 



6 2 42 44 

4» Prom 900 F. take 111 T. 6m. Stw. and 6da. 

An$. 788 F. 6m. Iw. Ida. 

5. If I take IF. IJK lir. Ida. \ho. from 6F. what 
space of time will still remain ? Ana. 'AY. 1 1 Jtf. 2i0. bd. 23^. 

The interveninif time between two given Calendar 
dates, may be readily found by the following 
Rule. 

1 . Set down the subsequent or greater date, in the otder 
of years, months, days; and under it, the prior or less 
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date, in the same order, numbering the months aecording 
to their place in the Calendar. 

2. Begin with the days ; and when the lower number of 
days is greater than the upper, subtract it l^om the num- 
ber of days contained in the month mentioned m the lower 
or prior date, and add the dififexeoce to the number of 
days contaiaed in the upper or greater date, which ajsm 
set down, and carry one to the months of the loweF ji^ 

3. Then if the months of the lower or less ^itebe 
greater than the months of the upper or greater date, sub- 
tract the number of months contained in the lower or less 
date from the number of months in a year, and add tiie 
differ ejice to the number of months in the upper or greater 
date, and cariy one to the years of the lower or less date* 

Questions. 

How do you set down two given Calendar dates,^ 
order to find the difference between them J* 

After having €et down the two given dates, where' .da 

you begin to subtract? and how do you proceed when^ 

number of days in the'less date is greater than the num* 

ber of days in the greater date? 

Examples, 

1. John was bom on the 26th day of January, 18!^ 
and James on the 23d day of September, 1827 : what is tiua 
difference of their ages " 

Yra, mo* d. 

1827 9 23 JVb^-^anaary is the fifff*| 

1824 1 26 month in the Calendar, and "* 

___^____ tember tlie ninth. 

3 7 28 

2. William was bom on the Uth day df August, 181: 
and Joseph on the 5th day of July, 1827: how much oir 
is William than Joseph? 

'Trs, mo. <?. 

1827 7 5 

1813 8 11 

13 10 25 

•?. A man gave his note on the 13th day of Novembtell 



1820, and paid it on the 11th day of January, 3p828 
what period of time is the interest to be competed? 

ii i' I .. . . M I'll I If, B m l , 



ten 
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Yra. mo.d. 
1828 1 11 
1820 11 12^ 










7 


1 28 • 


0) 


11 

8 


o 

9 


MOTION, OR CIRCLE M 

1 20 (2)9* 7 40 8 
8 39 7 9 57 19 



(3) 10 10 16 IP 
. 7 24 37 69 



2 20 52 41 . 

4. TJike 9sig, T 20", from 11*^. 2° 5' and 14< 

Arts. 2sig. 1** ^' 



5' 54". 



Application, 

1. Sold 6/t. of gold chain at ^2,75 per foot; a gold ring 
for J^,50; a pair of ear-rings for jj 12,00 ; owing to some 
defect, the ring has been returned: I desire to know the 
whole amount, and how much I must receive ? 

Ans. Whole amount g33,00, i:ficeive ^28,50. 

2. Bought 2 doz. pair of stockings at 75cfe. per pair ; 
16 yards of linen at SlicU, per yard; 28 yards domestic 
inudlin at 22c^. per yard; and 5 pair of gloves at 31|c^. 
per pair; and I deliver to the merchant a fifty-dojlarnote, 
from which to take the amount : what change must be 
returned to me ? Ang.$ 10,27f . 

3. I have several tracts of land ; one of them contains 
690^. 2i2. 16P. ; another 400A. ; and two others each 
63^. 3JR. 2 IP. vif 1 now sell 200A. what number of acres 
have! left? Ans. lOlM. IR. 24P. 

4. Sent my clerk to collect money : from one person 
he collected j255 6*. Id, ; from another, JG41 4s, 6d.; 
from another, JS75 ; returning home, he lost j£40 6s, : how 
much did he collect, and what sum have I now ? 

Ans, Collected £171 11*. \d, ; I have £131 Bs, U, 

5. Bought 4006«. 3pe, of wheat; 1606tt. of rye; \50bu, 
2pe. of oats; I have sold 2255tt. Ipe, of wheat; siba, 2pe. 
of rye; 7ft6w. Zpe^ of oats: how many bushels of each 
have I 00 hand? C 1756ti. 2pe, wheat; • 

Ans. \ 1226m. 2pe, rye; 
________^ C and 716m. Spe, oats. 



f 
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COMPOUND PmSION. 

CoMPOTJin> Division is us<d when a numbor containing* 
different denominations is to b divided. 
When the divisor is less than A3, work by the following 

Rule. 

1. Set down the number to be divided, with the divisor 
on the left of the highest denomination. i 

2. Divide the highest denomination by the divisor, «uid I 
set down the quotient. 

3. If there is a remainder, multiply it by as many of the 
next denomination as make one of that denomination from 
which the remainder is derived, and add the next denom- 
ination to the product, dividing the apiount as before, pro- 
ceeding in the same manner with all tlie denominations. 

When the divisor exceeds 12, but is the exact product 
of two figures in the multiplication table, divide first by 
the one and then by the other, as in simple division* 

When the divisor exceeds 12, and is not the exact pro- 
duct of any of the figures in the multiplication table, the 
operation must be performed by Long Division. 

Proof, — ^Ab in Simple Division. 

Questions. 

When is Compound Division to be used? 

Where is the divisor to be placed? 
* If when you divide the highest denomination by the di- 
visor a remainder occurs, how do you proceed ? 

When the divisor exceeds 12, but is the exact product 
of any two figures in the multiplication table, how may 
the operation be performed ? 

How must the operation be performed when the divisor 
exceeds 12, and is not the exact product of any two figures 
in the multiplication table ? 

How is Compound Division proved ? 
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Examples. 
1. Divide 186 dollars by 2. 

2)186 2)798 32 

Ans. 93 dollars. Ans. 399 16 

3. Divide 366 l6f by 3 Am. 122 06 J 

4. — . 384 87j by 6 — 64 14+2. 

5. _ 496 75 by 8 — 62 09|+4. 

6. — 5C7 68| by 9 — 65 29J+4. 

7. — 976 43| by 11 — 88 764+9. 

8. — 1979 33J by 12 — 164 94+4. 

£, 8. d. £ s. d. 

9. Divide 560 9 7 by 3 Ans. 186 16 
10. — 475 19 




Ans. 186 16 6i+l. 

— 95 3 llJ+l. 

— 74 II I1I+2. 



11. — 696 15 6i by 8 — ^ 74 II llJ+2. 

12. — 756 4 llf by 12 -- 63 4|+11, 

Cwt. qr. lb. Cwt. qr. lb. 

13. Divide 45 3 27 by 5 Ans. 9 22+1. 

14. — 10 15 by 9 — 10 14+1. 

yd. qr.na, , yd.qr.na. 

15. Divide 44 1 2 by 7 Ans. 6 1 1+3. 

16. — . *66 3 3 by 11 — 5 2+9. 

J\i.fur.p. M.fur.p. 

17. Divide 105 5 22 by 12 Ans. 8 6 18+6. 

18. — 45 7 18 by 6 — 7 5 9+4. 

When the divisor exceeds 12, but is the exact product* 
of two figures in the multiplication table, divide first by 
one of those figures, and that product by the other. 

^ Examples. 

$ cts.m. f cts.m. 

19. Divide 45 66 5 by 36 Ans. 1 26 8+17. 
, 20. -— 98 77 8 by 44 — 2 24 4+42. 

21. — 77 87 6 by 96 — 81 1+19. 

22. — 288 68J by 108 — 2 67J +13. 

23. — 496 -37^ by 132 — 3 76 0+55. 
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d. 



£ s. 

24. Divide 87 19 

25. — 65 4 
26; — 97 1& oj 

Hhd.gal.qt, 
27- Divide 44 28 2 
28. — 160 47 3 



1 

el 



by 
by 



by 63 
by 120 



je*. d. 

Am. 2 14 llf+2. 
— 2 12 7+19. 
-^ 1 14 11+9. 
Hhd.gal, qt. 
Am, 44 1+51. 
— 1 16 0+71. 



If the divisor exceeds 12, and is riot the product of any' 
two figures in the multiplication table, or exceeds the 
product of any two figures multiplied together, the opera- 
tion must be performed by Long Division. 

Examples. 
If ce*. m. . jG *♦ d. 

29. Divide 47 68 7 l^ 45. 30. Divide 77 12 6| by 58. 
45)47 «S 7(1.06.9 ^iw. 58)77 12 6}(1 Q ^ Ans. 

46 68 



268 



437 
405 

32 remainder 



$ cts. 

31. Divide 196 75 by 78 

32. — 496 874 by 97 

33. — 376 8l| by 123 



15 
20 






392 
34ft 






44 
12 






534 
522 






121 
4 






60 remainder. 


Ans. 


$ cta.m. 

2 52 2+34 
6 12 2+41 

3 06 3+63 
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£ 8, d, £ s, d, 

34. Divide 44 7 6 by 87 Ans. 10 ^»+67. 

35. — 15615 8J by 148 — 11 2+147. 

Practical Examples. 

1. If 24 yards of cloth cost ^47 87cte. 5m., what is the 
price of 1 yard? Jins\ ^1 99c<*. 4m.+ 19. 

2. If 112 gallons of oil cost ^64 81|c^., what is the 
price per gallon ? ^rw. 57jc<«.-j-53. 

3. When 72 bushels of corn cost j!56 25cf«., what is 
the price per bushel ? win*. 78d*. Im.-flS. 

4 Sold a hogshead of bjandy, containing 63 gallons, 
for }125 : what is the price of' a single gallon at that 
rate? . Ans, gl 98c<*. 4m.H-8. 

5. What is the price of'lewt. of sugar, if Acwt, cost 
£18 17*. 6rf.? £4 14*. 4|d. 

6. Supposing ^1875 81jcf*. to be equally divided 
an^ong 125 men, what will be the share of each man? 

Ans. %\b 00Jcf.+75. 

7. If 1000 gallons of wine, cost £567 18*. 9|d., what 
is that for 1 gJlon? Ans, 11*. 4J<i.+ 222. 

8. Eighty-nine mai agree to divide amongst them 
IbQgaL 2qL Ipt. of bran^: what is the share of each 
man? Ans. Igal. 2qt. lpt.-\-4S, 

9. If a hogshead of sugar, containing 9cwt. Iqr. 25/6., 
be divided equally among IS persons, now much ought 
each person to receive? , Ans. Iqr. 27/6.4-16. 

REDUCTION. 

Reduction is a rule by which quantities are brought 
from one denomination to another, but v^dthonit affectmg 
the value of the quantities so reduced. 

There are two kinds of Reduction : that by which 
higher denominations are brought to lower denominations, 
ot descending reduction ; and that by which low denomi- 
nations are brought to higher denominations, or ascend 
ing reduction. 
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Rule. 

When high denominations are to be brought to lower 
denominations, as for example, dollars to cents, or pounds 
to shillings, multiply by as many of the next lower de-^ 
nomination as make one of the higher. , 

When low denominations are to be brought to higher 
denominations, as for example, cents to dpllars, or shilBngs 
to pounds, divide by as many of the lower as make one of 
the higher 

Proof, — Descending and Ascendli^ Reduction mutu- 
ally prove each other. 

Questions. 

For what purpose is Reduction used? 

How many kinds of Reduction are there, and how are 
they distinguished ? 

When high denominations are to be brought to lower 
denominations, how do you proceed ? 

When low denominations are to be brought to highej 
denominations, how do you proceed? 

How is Reduction proved ? 

REDUCTION OF FEDERAL MONEY. 

To reduce dollars to cents, multiply the dollars by the 
number of cents which make a dollar. 

Examples. 

1. Reduce 10 dollars to cents. Ans. lOiOOcis. 

2. Reduce 25 dollars to ceuts. Ans. 2500trtf. 

3. Reduce 387 dollars to cents. 4^* 3870(kl«. 

To reduce cents to fourths, halves, or thirds, multiply 
them by the number of quarters, halves, or thirds, which 
make a cent. 

4. Reduce 25 cents to fourths. Ans. 100 fourths^ 

5. Reduce 50 cents to half cents. Ans. 100 halves. 

6. Reduce 150 cents to thirds of cents. Ans. 450 thirds. 
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To rieduce dollars to halves, quarters, or thirds of a 
cent, hr'ing them first into cents, and then bring the cents 
into halves, quarters, or thirds, as required^ 

7. Bring- 50 dollars to half cents. Ans, 10000 halves. 

8. Heduce 25 dollars to thirds of a cent. 

Ans. 7500 thirds. 

9. Reduce 275 dollarig to fourths of a cent. 

wiw*. 110000 fourths 

To reduce dollars to dimes, multiply the dollars by 10, 
the number of dimes which make a dollar. 

To reduce the dimes to mills, multiply the dimes by 
100, the number of mills in a dime. 

10. Reduce 10 dollars to dimes. An&. lOOdimes* 

11. Reduce 220 dollars to mills. Ans. 220000mUl8, 

JVbie.— When more than on6 denomination is given to be te- 
duced, the highest denomination must be multiplied by as many 
as mak6 one of the next lowest denomination, and the lower de- 
Vominations must be added in. 

1. Reduce 15 dols. 15 cents, to cents. Am. ISliSc^. 

2. Reduce 2 dpls. 25 cents to fourths. Ans, 900 fourths. 

3. Reduce 17 dols. 18| cents to fourths. 

Ans. BSIS fourths. 

4. Bring 13 dols. 27J cents to tliirds. Ans. 3982 thirds. 

5. Reduce 426 dollars 88^ cents to half cents. 

Ans. 85377 halves. 

ENGLISH MONEY. 
To reduce pounds to shilling, multiply the pounds by 
20, the number of BhiUihgs which make a pound. 

1 Reduce j627 to shillings. 
20 

Ans. 540 shillings. 
2. Reduce 364 pounds to shillings. ^n*.7280t. 

JT 2 
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To reduce ^shillings to pence, multiply them by 1^, the 
number of pence which make a shilling. 

3. Bring 20 shilHn^ to pence. Ant, Z40d, 

4. Reduce 70 ehilluigs to pence. Ant, 840d. 

To reduce pence to farthings, multiply the pence by 4, 
the number of farthings which make a penny. 

5. Reduce 12 pence to farthings. Ans, 48 farthings. 

6. Bring 26 pence to farthings. Am. 104 farthings. 

7. Reduce £12 10*. to shillmgs. 

20 

Ans, 250s, 

8. Reduce £18 12*. 7d, to pence. Am, 4471 

9. Reduce £l05 13*. 9^^. to farthings. Ans, 101461 
10. Bring £36 19*. 7J^. to farthings. Ans. 35503. 

To reduce cents into pence Pennsylvania currency, 
multiply the cents by 9, and divide that product by 10. 

1. Reduce 4560 cents into pence. 



•10)41040 

4104 pence. 

2. 36975 cents into pence. . Ang, 33277ip«««- 

3. 57697 cents mto pence. Ans, 51927j-f-j)«w«' 

To reduce pence mto cents Pennsylvania currency, 
multiply the pence by 10, and divide that product by 9. 

1. Reduce 7290 pence into cents. 
7290 
10 



9)72900. 



8100 cent«. 
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2: Reduce 4590 pence to cents. Ans. 5100d*. 

3. Reduce T6975 pence to cents. 

Ans, 85627c<#. 7m +7 

AVOIRDUPOIS WEIGHT. 

1. Brmg 13 tons to ctot 

20 

Am. 2^Qcvot, 

2. Reduce 260ciof. to quarters. Ant. XMi^qr. 

3. Reduce SC^r. to pounds. Ans. 1008/6. 

4. Bring 17/6. to ounces. Ans.21^z, 

5. Bring 20 ounces to drams. Ans. 320<2r. 

6. Bring bT, 12tw«. 2qr. to quarters. An8, 450^r. 

7. Bring 2^r. 25/6. lOoar. to drams. .^nf. 20896</r. 

APOTHECARIES' WEIGHT. 

1. Reduce 28 pounds to ounces. 

12 • 

, Ans, 336oar. 

2. Bring 72 ounces to drams. Ant. 576 3 • 

3. In 10 pounds how many grains? A<nt. 576OO5T. 

4. Reduce 15 fi 9$ 43 ^9 17^r to grains. 

Ant. 91OI75T. 

CI/>TH MEASURE. 
I. Reduce 24 quarter to naik. 



Ant. 96mr. 

2. Bring 36 yards to quarters. . Ant. \AAqr, 

3. Bring 20 eUs English to quarters. Ant. lOO^r. 

4. In 16 eUs Flemi^ how many nails? Atu. 192»a. 

5. Bring 5 ells Flemish 2 quarters to quarters. 

Ant. 17^. 

6. BriHg 37 eUs French 2 quarters to quarters. 

Ant. lS7qr. 

7. In. tOydt. 2qr. \na. how tnany nails? Ans. 313, 
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DRY MEASURE. 
1. Reduce 13 quarts td pints. 



4nff. 26pU. , 

2. Bring 32 pecks to quarts. «4n^. 256^ 

3. Reduoe 7 bushels to pecks. Jins, 28p< 

4. Bring 12 bushels to pmts. Ans, 76^ 
6. Bring 146«. 3^/. to quarts. Ans, ASlqt. 
6*. In 246w. l|>e. 2^i. Ip^ how many pints? 

Ans. 15571* 

LAND MEASURE. 

1. Bring 3 roods to perches. 

40 

Ans. 120P. 

2. Reduce 132 acjes to perches. Ans. 21120P* 

3. Reduce 54A. 3R. 23P. to perches. Am* 878aF. 

SQUARE MEASUI^E. 

1. Bring 4 square^ feet to squc^e ix^ches. 

•^44 

Ans. SlOsq. m. 
t. 120 square yards to square inches. Ans. 155520. 
3. Bring 29«^. yd. 2sq.ft. 102#^, in. to square inches. 

wam.37974«?> 

LIQUID MEASURE. 

1 Reduce 17 quarts to pints, 
'2 



Ans. SApt 
2 Bring 28 gallons to quarts. 

3. Reduce 5 hogsheads to gallons. 

4. Bring 110 gallons to pints. 



Ans. n^ 
Ans. 315|«A 
Ans. 
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5. In 6 tuns how-man^ pints ? 


Ans. 12096;?*. 


a. Biing Ihhd, Aigal. 2qL to quarts. 


Ans. 19309*. 


7. Bring 41gal, 2qL to pints. 


Am. 380/?«. 


8. Reduce 4hhd, 3^. to pints. 


Am. 2022ft 


9. Reduce 197^. 21gal. to quarts. 


Am. 192605*/ 


/O. Brmg ST. Ikkd. UgaL Iqt. Ij^ to 


pints. 




Ana. 10707^*. 


LONG MEASURE. 




t. Reduce 27 feet to inches. 
12 




Am. 324i«. 




2. Bring 48 yards to feet. 


Am. \Uft. 


3. Reduce 27 pdes to yards. 


,Am. 148|yd. 


4. Bring 18 furlongs to poles. 


Am. 12dpo. 


6. Reduce 34 miles to furlongs. 


Am. 272/Mr. 


6. Reduce 108 leagues to miles. 


'Am. 324Jlf. 


7, Bring 17 miles to poles. 


Am. 5440po. 


8. Bring 20 miles to jrards. 

9. In 6 leagues, how many inches ? 


Am. ^h2myd. 


Am. 1140480m. 


10. Reduce 14 feet j9 mches to Inches. 


Am. 1111m. 


1 1, Bring 37 yards 1 foot to feet. 


Am^l02/t. 


12. Bring 112/wr. 29;?o. to yards. 


Am. 24799iy(i. 
Am. U^l^fo. 


13. Reduce 450Jtf. 6^wr. 32j?o. to poles. 


14. In 2L. IJlf. ^jir. 16po. 3yd. ZJl ] 


[Oin. how many 


inches ? 


4m. 4705ml 


TROY WEIGHT. 




1 Bring 78 penny weights to grains. 




312 




156 




Am. 187%r. 




2. Reduce 11 6 ounces to pennyweights, .^n*. 2320£?we. | 
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3. In 25 pounds, how many grains ? Ans, 144OO0Sgtv 

4. Bring 29oar. \^dwL to pennyweights. Ans^ 596dufi. 

5. How many grains ate there in Idlb. lloz. lAdwt 
2\gr.f Ans.USOrrffr. 

TIME. 

1. Bring 30 minutes to seconds. Am. 18Q0#ec 

2. Reduce 12 hours to minutes. Ans, 120mm* 

3. Reduce 12 years to months. Am. 144f»o^ 

4. Reduce 3(2. 5h. 29mm. to minutes, .^n^. 4649ffim. 



MOTION, OR CIRCLE MEASURE. 

1. Reduce 24 degrees to mmutes. 4^*, 1440'. 

2. In 4 signs how many seconds .* •^n*. 432000^. 

3. Reduce 11«^. 12« to decrees. w^n*. 342®, 
^\ How many seconds are there in Asig. 3® 18' 27" ? 

•5»w. 443907". 

PromUcuoua Examples, 

1. In 35. dollars how many cents ? Am. 3S06^ 

2. How many miles are there in 98 furlongs ? 

Am. 12Jtf: 2/iir, 

3. How many weeks are there in 365 days ? 

Am, bZwe, \doL 
A, In 84 half cents how many cents? Am. 42<:<t^ 

5. In 8T. 15cto^. how many hundred weight? 

Ans. Vlbcwt, 

6. How many pefrches are there in 63 roods ? 

Am, 2520«quare per, 

7. How many pounds in 157*. ? Am, £!7 17*, 
8 Jn 175 pecks how many bushels? Am. 4Sbu. 3pe. 
9. In 7642 cents how many dollars? Am. ^76 42cto. 

10. Jn 103 pints how many quarts? Am. 61^; Ipt, 

11. How many minutes are there in 720 seconds ? 

Am, 12muh 

12. In 7 hogsheads 33 gallons how many gallons ? 

Afis. AlAgal. 
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13. How many ella English are there in 100 quarters 
of a yard ? Ans, 20J5;. E, 

14. In l^^dwt. how many ounces? Ans^ 5oz. BdwL 

15. lAovr many pounds are there in 250&. ? 

Am. £12 10*. 

16. How many scrupled are there in 7 drams? 

Arts. 21 B . 

17. How many penoe are there in 8*. 8df. ? Ans, 104J. 

18. In 203 days how many weeks? Ans. 2^we. 

19. How many nails are there in 16 quarters of a yard?; 

Ans. 64na. 

20. In 74 drams how tnany dunces Avoirdupois ? 

Ans. 4o£. lOdr. 

21. How many three-pences are there in 13*. ? 

I Ans. 62 three-pences 

[ 22. How many cwt. in 1^0 tons ? Ans. 400cwi 

23. How many ells French are in 81 quarters ? 

4^. 16^;. Fr. Iqr 

24. In 2\gdl. 2qt, Ipt. how many pints? Ans. llbpt 

25. How many furlongs are there in SJtf". 1/wr. ? 

Ans. 25/ur. 
.26. How iriany dollars are there in 1235 cents ? 

Ans. ^12 25cts. 

27. ttow many minutes are there in 3 days ? 

Ans. 4320min. 

28. In 121 cents how many quarters of a cent? 

Ans. 484 quarters. 

29. In 13 pounds avoirdupois how many drams ? 

Ans, 3328rfr. 

30. itow many ells Flemish are there ift 154 quarters'* 

Ans,5lE.FL iqr. 

31. How many pounds are there in 246\dwL ? 

Ans. 10Z6. 2oz. IdioL 

32. In 12yd. 2qt. \na. hoW many nails ? Ans. 201na. 

33. lii 584621 gallons how many tuns? 

Ans. Z'^X^T. Zhhd. AAgaU 

34. How many drams are there iii 725/6. 6oz. avoir- 
dupois ? Ans. 185696rfr. 

35. How many cwt. are tliere m 2iSS2lb.i Ans. 246cto<. 
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36. How many farthings axe there in £5 4s. 6|d. 

Ane. 5017 iarthiiigB. 

37. In'763 days how many weeks ? Ans, lQ9we^ 

38. How many pence are there in £85 tD«. Id. ? 

Am. 20527(L 

39. In 1220 grains how many drams ? Arts. 20 3 1 9< 

40. How many ells Ei^lish are there in 279r. ? 

Am. BE.E.tqr* 

41. How many bnshels are there in 1357 pints ? 

An». 21&ti. Off. 6qL Iji^ 

42. How many acres are there in 8654 perches? 

Arts. 54A. OIL 14F. 



PROPORTION, OR THE SINGLE 
RULE OF THREE. 



Br the rule of Proportion or Rule of Three, we 
tain the proportion wmch numbers bear to each other. 

It is called the Rule of Three^ because there are 
t6rms given to find a fourth ? 

1. Rule for SlaUng. 

1. Place that term ki the third place which is of the same 
name or kind with that in which the answer is required. 

2. Consider whether the answer ought to be greater or 
less than the third term. 

3. If the answer ought to be greater than the third 
term, set the greater m fiie two remaining numbers mi 
the left for the second term; and the remaining number 
to the left of the second for the first term. 

4. But if the answer ought to be less than the third 
term, set the less of the two remaining numbers in the 
second place; and the greater in the first place* 

Having thus prepared the question, you may proceed t« 
perform the operation by the following I 
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Rufe. 

1. Reduce the third term to the bweflt denotflifiation 
mentioned in it. 

2. Reduce the first and second terms to. the samte de- 
nomination, and to the lowest denommation mention^ in 
either of them. 

d. Multiply the second and third terms together, and 
divide the product hy the ,first term ; tlie result will be 
the fourtl^term, or answer, in the same denominatioji to 
which the third term was reduced. 
, 4. Reduce the fourth term, or answer, to that denomi- 
nation iq which the answer is required. 

J\rote.-^Bj this rule, no dtstlncticm is necessary between direel 
and inverse proportion. 

The foregoing rule. for statmg is very much to be pre-^ 
ferred to that which has former^ been m general use, and 
is likely soon to be universally adopted. But as there 
may be some wlio give a preference to the former mode 
of stating, the foUowuig is given that it may be used by 
those who prefer it. 

2* Rule* 

1. Set that term in the fh^t place which is of the same 
name with the term of demand ; and that term in the second 
place which is of the same nanie with that in which the an^ 
swer is required ; aifd the tertti of demand hi the third 
place. 

2. Consider, from the nature of the question, whether 
the proportion is direct or inverse. 

The proportion is direct when the third t^m is greater 
than the firsts and the nature of the question requires that 
the ^mrth ter^ should be greater than the second. 

The proportion is* inverse, when the third term is more 
than the first, but the nature of the question requhres that 
the fourth term should be less than the second. 

3. Reduce the first and third terms to the same denomi- 
nation, and to the lowest denomination mentioned in 
either, and the second term to the Ip west denomination 
mentioixed in it. 
. 4. K the proportion be direct, multii^ the second and 
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third terms together ; hut if inverse, multiply the first ad 
second terms together, and divide hjr^he remaining tetpSj 
and the product will he the fourth term, or answer, intli 
same denomination with that to which the second tera 
was feducedy which nrast be brought to that deuomim 
tion in which the answer is required. 
Pro&f. — ^By reversmg the statement.. 

Qiiestiom. 

What are we able to ascertain by Proportion, &t ^ 
Rule of Three ; and why is it called b^ that namef 

Which of the terms must be placed in the third place) 

After having set down the third term, what have y^ 
next to consider ? 

How do you proc^d, if the answer ougM to be greato 
than the third term ? • . 

How do you proceed, if the answer ought to be ki 
than the third term? 

Alter having prepared the question, what must y^n. 4t 
with the third term ? 

To what must you reduce the first and second tenur^ 

Which of the terms must you multiply together, 
by which must you then divide ? 

After having divided By the first ter^, in what jilenoii^ 
ination will your answer be^ 

What must be done to complete the operation? 

How do you prove the Rule of Three? . - 

Examples, 
t. If 6lbg. of cheese cost 55 cents^ what wiH 75ft« 
^Oine to at that rate ? 

lbs, lbs. '• cts. * lbs* 

By Ist rule 6 : 75 : : 55 By 2drule 6 
75 



6)4125 
Am. ^.87| 




6)41i25 
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^ 2. If eight men can reap a field of grain in fbor days, 
&w many days .will it require for sixte^i men to do it ? 
men* d<n^ tne%» tnen^men* da* 



Inverse 



16 



1st Rule 16 : 8 



I 



16)32(2 ' 16)32(2 

32 32 

3. If 2 pounds of butter cost 50 cents, what will 8 
pounds cost? 'Ans^ fft OOcU, 

4. If 1 pound of sugar cost 12 cents, what must I pay 
for 5 pounds? Ans. (iHkU. 

, ' 5. Sold 10 yards of linen for 5 dollars 50 cents: what 
ijeas it per yard ? Ans. 55cts. 

6. If 7 pounds of cheese cost 87J cents, what must I 
pay for 122 pounds ? ' Ans. ^15 25cts. 

7. If 1 bushel of salt cost 72 cents, what will 209 
bushels cost? Ans. $150 4BcU. 

8. When 5 pounds of soap cost 55 cents, what is it 
per pound? Ans, licit* 

9. If 1 yard of clotli cost 4 dollars 25 cents, what will 
18 yards come to ^ Ans. $76 BOcts. 

10. Sold 76 pounds of coffee fi)r 24 dollars 32 cents : 
what was it per pound ? ' Am. 32cU. 

11. If 8 bushels of potatoes cost 3 dollars 94 cents, 
what were they per bushel ? Ans* 49cts. 2m. +4. 

12. If 1. pound of beef cost 7^ cents, what will 57 
pounds cost r An*. $4 Zl^cis, 

13. How much will 243 bushels of com come to, at 45 
cents per bushel? Ans. $109 SScts. 

14. if tea be sold at 1 dollar 121 cents per pound, what 
will 147 pdUnds come to ? Ahs. $165 37^d*. 

15. What cost 869 poimds of rice, at 4^ cents per 
pound? Ans. $39 lO^ts, 

16. If 24 yards of cloth cost 125 dollars 24 cents, what 
is it per yard? Ans. $5 21c<*.-f 20. 

17. If 1 cwt. of candles cost 11 dollars 60 cents, what 
are they per pound ? Ans. lOcts. 2m.'f 76. 

18. What will 218 pounds of pork Amount to at 7 
cents per pound? , Ans. $15 26c<*« 
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10. What is wheiit per Bushel, wh^ &7 hushcfs ^o^ 
jesO 10. Ans, 10s. 8|rf.4-3ft. 

20. If 1 ounce of silver cost 72 events, what will $ 
pounds 5 ounces amount to ? - Ans. ^29 52cU. 

21. Whenr 1 pound of cinnamon costs 10 cents, wh^ 
will he the price of 135 pounds P Ans. j{l3 50c<#. . 

22. If 2 cwt. of cheese cost £7 12s. 6d., what mu^ Imi 
paid for 15 tons 3 cwt. ? Ans. £\U5 2s. 9d. 

23. Sold a quantity of brandy for j^4 7«. Sd.y KtAs^ IQd, 
per gallon i bow many gallons were there ? Ans. 225gial. 

24. What is the amount of board for one year, at 2 6sA* 
lars and 50 cents per week? Ans. ^130. • * 

25. Sold a piece of land contaming 34 acres 1 rood V^ 
perches, at 42 dollars 25 cents per acre: what amliq; 
receive ? Ans. j|H51 65c(«.+25. ^ 

26. If a pipe of wine, containing 131 gallons, cost jjS66 
10*. what was it per gallon? Ans: IQt. < 

27. If 754 dollars pay for 1 tun of brandy, how much cani 
I buy for 1754 dols. ? Ans, 2T. IhM. 19gal. Oqi. ijp<. 

28. If 7 yards of musHn cost 18«. 8<f., what number <^ 
yds. can I buy for X36 16*. at the same rate ?Ans. TIQyd. • 

29. If 1 pound of sugar cost 9| cents, what will be the 
price of a hogshead weighii^ 5 cwt. 2 qrs. and 17 Ibs.?^ 

Ans. J60 13rf#. 5*1. 

30. When 114 cents is the price of a pound of tea, Ixgm. 
much can I buy for 354 dols.? Ans, 310/6. 80;?. 6(2n-f 64. 

31. If 100 skeins of silk cost j£2 10«., how many skeins 
can be bought for £105 3dr.? w9n«. 4206 skeins. 

32. If a piece of cloth, containing 39 yards, cost 359 
dollars 22 cents, what Is it per yard.* Ans. ||8 98cf«. 4|Vi. 

33. If 1 pintof brandy cost 37^ cents, what* will be th0 
price of 2 hogsheads, one containing 61| galloi^s, and the 
other 62 gallons 1 quart and 1 phit? Ans. ^371 62i<tf,'' 

34. A man sold two loads of corn» one containW 7S 
bushels and the other 87 bushels, at 52 oents per bu^lf" 
what wiH he receive } Ans. g84 24c<«., 

' 35. If a person spend daily 1 dollar 87^ cents, and i^ 
annual income be 1022 dollars, what sum may he save a£ 
theyear'd^id? .^tw. ^337 62jc«#* . 
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36. Bought a stove, weighing. 4 cwt. 3 qrs. 24 ftsi; at 2 
^U^ 10 cents per cwt., and 27 lbs. of pipe at 18} cents 
per pound, with two eB>ows at 50 cents each .-what is the 
price of the stove, pipe, and elbows? Am, ^16 48|oiE«. 

37. A man covered 1 4 pair of window-shutters with tin, 
each shutter requiring 8^ sheets, for which he was to' 
have Hi cents per sheet: what will he receive when they 
are finished? Aiu. pLl ^Icts. 

38. A ship^s crew» consisting of 45 men, are provided 
^with 4500 lbs. of bread, of which each mto eats 1 lb. per 
day: how many week^ will it last them? Ans, I4w. 2d. 

' 39. If 12 acres 2 roods produce 443 bushels and 3 
^ecks of com, what quantity will 37 acres 3 roods 5 
ferches produce? Ans. 1341&U. Op. 7qt. IpL 

' 40. A merchant bought 27 cwt. 2 qrs. of sugar, for 204 
dollars; paid for carriage 15 dollars 75 cents ; storage 18 
debars 31| cent^: what must he sell it for per hundred, to 
^n 57 dollars on the whole ? Ahs. jJlO 72ce*. 9m.+60. 

41^ A bankrupt owes in all 18,284 dollars 40 cents, and 
delivers up his whole property, amounting to 9,142 dollars 
20 cents : how much per cent, can he pay, and what doeJs 
liiat creditor receive to whom he owed 472 dollars ^ 

, ' Ans. 60 per cent. ; $236, 

INVERSE PROPORTION. 

JVb/e.— In all casct wbereia lab<nir is required to be performed, 
ihe day must be reckoned at 12 hours. ^ 

42. If six men can do a piece of work in 18 days, how 
long will it require 12 men to.do it? , Ans.ddiayg. : 

43. Suppose 20 days be required! for 12 men to build a 
house, in what time can 18 men do the same? Ang.} 3^. 4A. 

44. If eight men c|tn mow a piece of meadow in 24 
days, how many men can do it in 4 days ? Ans* 48mcn. •} 

45. tn what time will 48 men make a fence, which 12 
men can do in 24 days? An»* ^days. < 

46. If (^ traveller per&rms a journey in 5 days, when 
the days are 1 1 hours long, how long will he require to do 
it when they are 16 hours long? Ans. Hdays lOA. ' 

47. How many yards of carpeting^ 2 feet 3 mches btoadi 

-■ ■. ., o« ', -' 
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will it require to cover a door that is 48 ^t long^^an^ 30 
feet 6 inches broad ? Ane. ai6yd. f^. 8lfi; ■' 

48. How many men will it require to repair a piece m 
work in 50 days, when 14 men ean do it in 100 dsjaf . 

, An». 2BmetL 

Promiscudus Examples. 

49. If 1 cwt. of suffar cost 11 dollars 374 cents, wfa|| 
will 18 dm. 3 qrs. 19 lbs. cost? Ant. ^15 2\cU.^ ia|« 

50. Bou^t 156 y&rds of doth for 730 ddlax^ a 
of which being damaged, I am willing to lose ^ ^ 
on the wliole : at what rate then must I sell it per 

Ans. 4 53cta, 8m.-h li^-^j 

51. Bought 19 cwt. 2 qrs. 17 lbs. of tobacco atSd^^ 
31 1 cetits, per cwt., and sold it for 10 dollars 65 €&0 
per cwt. : what was the prime cost; what was it sold " 




what was the gain? C Cost J!l83 OOc^i: tw,** 

An$.l ^oldfQr|209 29ctt. lm.4 

( Gain % 26 2dcts. 4m;* 

62. If 4i yards of muslin cost 14 dollars 75 c«aL 

what was it per yard ? , Ans. tilcts. Sni* 'pb 

53. A number, consisting of 354 men, are to be dc^ 
eaeh suit to contain 32 yar£ of cloth that is 1| yaj^ vi 
and to ^be lined with hoUand which is three quarters i 
yard wide ; hbw many yards of holland will line them f 

Ans.22ltlyi^* 

54. A poie whose height is known to be 25 feet, ti '^ 
o'clock at noon casts a shadow on level ground to ' 
distance of 33 feet 10 inches. What is the lM*eadth < 
river which runs erM and west close by the north mdm 
the bottom of a tower known to be 250 feet high, if 
shadow oR the tower projects 18 feet 6 inches beyond: _ 
opposite bank of the river? Ans. 319/t. 10«ik^ 

55. The earth which we inhabit is three hundred ^ 
sixty degrees in circumierence, and turns round on its 
once in twenty-four hours; a degree of knffitude at 
equator is 69^ miles, but a degree of longitua^ in the 
itude of 40 degrees is only 46 miles : ho# many m^eir 
the inlM^itants at the equator carried in one miiiute 
this motion, and how much farther in a mhiute are ^ 
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carried by. It than the inhabitants who live in latitude 40 
degrees? 
^n«* The inhabitants of the equator are eatfied 17Jtf. 
. yur^ and 5Jlf. l/ur. hither than in lat 40<>. 



DOUBLE RULE OF THRJEE. 

Th« Double Rule of Three is that in which five terms 

are given to find the sixth; three of the givra terms being 

a supposition, and two a demand. 

JRuU. 

1. Set that term which is of the same name with that 
in which the answer is required, in the third place. 

2. Consider each pair of similar terms sejparately, and 
the third cme, as the terms of a statement m the single 
rule of three, and set them in the first or second places, 
as directed in the rule for stating the single rule of three. 

3. Multiply the two terms ^in the first place together. 

4. Multiply the two terms in the second place together. 

5. Multiply the product of the two terms of the second 
place by the termstanding in the third place, and divide 
that product by the product of the two terms standing in 
the first place, for the answer in the same d^omination 
with that of the third place. 

JVb^-— If the tenns eonttst of difierent denominations, they 
moit be reduced as in the single rule. 

Proof.— By ^^^ statements in the single rule of tlnreO] 
or by inverting the statemi^it. 

QuetUons.^ 

What is the Doui)le Rule of thr«ee ? 

When you are about to make a statement in the Double 
Rule of Three^ which of the terms is first to be set 
down, and in what place ? 

What is then to be considered? 

What is to be done with the two terms which stand in 
the first ^lace? 

What is to be done witli the two terms wluch stand in 
the second place? 
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. By what do you mtiltiply the product of the two ttei 

standing in the second luace; and hy what do you dnriilei 
that pro^t for the answer? 

What is to be noted when the terms consist of d^fl^N 
^ent denominations ? 

How do you prove the Double Rule of Three? 

Examples. 

1. If 10 men ih 18 days earn 56 dollars, h9Winany d^ 
lars can 20 men earn in tS days? 



men 10 
days 18 

180 



56 dols. 



20 j 
35 1 

"Too" 

700 ' -^ f 

56 

4200 
3500 

180)39200(^217 77a#. 7i».+ JSm 
360 

320 
180 

1400 
1260 



1400 
1260 

1400 
1260 



1400 
1260 

140 Rem. 



i 
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^, If 3 men in 12 days can reap ^2 acres, how many acres 
can B men reap in 24 days? Am* nOA. 2R. 26P, 20^^.+ 

3. When 10 oxen in 1 8 days eat two acres of grass, how 
many acres will serve 20 oxen 27 days? Ans* BA. 

4. If 36 pounds of bread be sufficient ifor 9 men 10 days, 
how many pounds will suffice 24 men 5 days ? Ans, 4Slb, 

$, If 100 dollars in a year give 6 dollars interest, what 
win 335 dollars give in 18 months? Am. jjSO IScts. 

6. If 56 doUjirs 31 J cents be the wages of 20 men fojr 5 
days, what will 46 men earn in 32 dnjs? Am. ^828 92ct8. 

7. Suppose 8 men can make 120 pair of shoes in 30 days, 
how many can 12 men make in 90 days ? Ans^ biopair. 

8. If 37/6. of beef be sufficient for 12 persons 4 days, how 
many lb. will suffice 38 men 16 days? Am. 468/&. 10|or. 

9. If 2 quarts and 1 pint of oil be sufficient for 8 lights 
4 evenings, what quantity will supply 12 lights 7 even^ 
ings? Am. 13^^.4-32. 

. 10. If 7J yards of cloth that is 3 quarters wide cost 17 
dole. 37| cts., what wi)l be the price of 24 yds. and 2 qrs. 
which is 7 qrs. wide? Am. ^132 4Scta.-\-55, 

il. If 12 bushels of oats be sufficient for 20 horses 22 
days, how many bushels will serve 62 horses 36 days?' 
Am. 60fe«. 3pe. Sqt. l;>/.-f 376. 

12. What ia ^e interest of 563 dollars for 4 years and a 
half, at 6 per cent*, per annum ? . Am. ^152 01 c^ 

13. If 6 tons of hay be sufficient for 8 horses 7 months, 
how much will serve 20 horses 1 year and 5 months ? 

Am. 36 r. Boot. 2qr. Sib. 

14. When 1 pound of Uiread makes 2 yards of linen 5 
quarters wide« how many pounds of thread would be 
wanted to ma^e a piece of linen 50 yards long and 3 
quarters of a yard wide ? Am. tSlb. 

15. If 7 reapers have 21 dollars for 3 days' work, how 
many will earn 96 dollars in 32 days ? Am. 3 reapers. 

16. IT 100 dollars in 1 year gain 7| dollars interest, what 
sum win gain 9 dollars in 4 months ? . Am. j^60. 

17. If 27 men can build a wall 40 feet high and 54 feet 
long in 10 days^ in how many days <!a9 72 tnen build a wall 
20 feet high of the sam^e length? Ai^. Ida. lO^h. 
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IS. If a man -can travel 305 luiles in 30 days, when tb '^ 
days are 14 houris long, in how many dayd can he travd ^; 
1056 miles, when the days are 124 hours long? 

Ahs. 116^y«.-f 2540, 

19. If 21X) dolkrsWill defray the expenses of 4ipen:IN 
24 weeks and 3 days, how long will- 15 men he in^pj^oiiJN 
ing 837 dollars ? Ans. 25we. 6c2a.4-235a. ' ' 

20. If 50 dollars in 5 years gain 15 dollars, what i|Mi 
will gdn 30 dollars in 2 years and a half? An». j(20Q^ 
• 21. If 5 men receive 20 dols. 50 cts. for '4 days' l&bdgBj, 
how much must 34 men get for 90 days f Am. $31 36 50^^ 

22. lAihe carriage of 24 cwt. for 45 miles he 18 dd^ 
lars, how mucE will it cost to convey 76cwt. 121 Tsale$ ?, 

Aru. 1^153 26c^.+72ai . 

. 23. If 6 men in 7 days can mow 42 acres of grass^herii 

many men can mow 392 acres in 14days?«^n«. 28in«»y , 

24. If 35 cwt. he carried 20 miles for 9 dollars and 9 
cents, how much will 50 cMrt. cost to be carried li 
miles? Ans.pOl'78icts.'{:% 

25. If 125 dollars in 1 year and 6 months gBm 11 " 
lars and 75 cents, what sum will gain 31 dollars 18| c 
in 9 months? . .^n^. ^663 56|c^.+225&< 

26. What is the interest of 275 dollars for 4 years a' 
8 months, at 6 per cent, per annum? Aru, $T7* 

27. With how many dollars could I gain 6 dollars k 
year, if with 560 dollars I gain 56 dollars in 1 year and 
months? Am, $100^ 

28. If 5 pounds of worsted make 12 yards of stuff, ' 
yard 1 quarter broad, how many pounds would be wi 
to make 75 yards, 3 quarters of a yard wide ? 

Aii9.52lb.+% 



PRACTICE. 

P»ACTrcE is a short method of woiidng suth qu 
in the single ruleof three as have one for their first i 
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PracUee Table, or Table <^ AHquot Paris. 



50 

25 
20 

'tt 

5 
4 



5 
t 






Case 1. 
When the riven price is a |, |, or f of a cent, or any 
Ijiuaber of niOls. 

Rule. 
Divide the given niimber by the aliquot, oi even part 
of m. cent, for the answer in cents. 

JVfe<^.— If the given wice b*^ I, take the aliquot part for I first, 
«Bd then for a ^, and add the products together. 

Case 2. 
When the given price is cents only. 
Rule. 

\ * Divide the given quantity by the aliquot parts of a dol- 
Ikr, for the answer in dollars. 

Case 2. 
When the given price is dollars and cents. 

Rale. 
Multiply the given quantity by the dollars, and take 
^aliquot pa^ for the <ient8, and add the products together 
ibr the answer in dollars* 

Que 4. 
When the quantities given axe of various deaominar 
tions, such as cwt.*qrs. and lbs. 
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Rule. 

Set down the dven price of one of the highest riw 
denominations, and multiply it hy the whole of' the Tu^ 
est denomination; then take aliquot parts of thd w 
bwest. denomination continually) and add the prodnete 
together for the answer* 

Pro^.— By the siiigle *ule of three. 

QueiHontk 

What is Practice f 

Repeat the Practice table, or table of aliquot, parts^ 

Wnen the piven price is a J, a 4, or f of a cent, * 
any number of mills, by what rule do you proceed, arf 
what is to be noted if the given price is J ? 

When the given price is cents only, by what rule, ll 
you work? 

Repeat the rule for perfomdng the operation wh&iM 
given price is dollars and cents. y 

By what 'rule do you work when the given quan^ 
consists of divers denominations, cwt* qrs. and lbs., oril( 
like, and the given price consists of dollars and e&sUf *' 

How do you prove Practice? :'' ^ 

ExampleM* > 
Gasb 1. 

1. What 18 the value of 48 yards of tape, at a qua 
of a cent a yard? 

2. ^hat is the value of 1654 yards, at half of a centl 
yard? 

' 'l2 cents. A^. '-'$8.27 Am* 

3. 296 at } each Ant, % t 9SMs. 

4. 3268 at | 216 34c<r. 

5. 4260 at I P^ 9BcU. 

6. 5324 at I • ' |13 SXcU, 
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■ 7. 634 at 2 mills each. jin». 


< 1 26 8 


8. 352 at 4 


1 40 8 


». 3456 at 6 


17 28 


10. 498 at 6 


2 98 8 


11. 8462 at 8 


67 69 6 


12. 1264 at 1 


. 8 84 8 


13. 4628 at 9 


41 65 3 


^ 


• CasefL 




1. Whatis the valcre of 54260 at 25c(«/each? || 


' 


25 i 54260 
135,(B5c<#. 


• • 


2. WTiat 


is the viaue of 3648 at e}cU., 


» ^28 00 


J5^ 


742 at 10 


74 20 


4. 


8264 at 20 


1652 80 


5. 


386 at 25 


96 50 


6* 


5876 at 50 


2938 00 


7. 


3542 at 45 


1593 90 


8. 


31925 at 80 


25540 00 


9. 


4264 at 13i 


533 00 


10. 


18626 at 55 


10244 30 


11. 


1724 at*37i 


646 50 


12. 


528 af 16 


84 48 


13. 


13854 at 56^ 


77*92 87 5 


14. 


4858 at 29 


1408 82 


15. 


2267 at 85 


1926 55 ,0 


16. 


19iEr at 20 


38 00 


rr. 


3654 at 18J 


685 12 5 


18. 


17638 at 70 
Caie2. 


12346 60 


1. What 


is tfie value of 5cwt. tqr. 14/6. st 2 dollaTsll 


and 50 centfl 


per cwt. ? 




^ 


14/Sr. 


\ p SOcU. 
5 


■ 


L 12 50 




13 43$ Aru. 











i 
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2. What is the ralue of lOcwt. 2 qr. 7 lb. at 10 
26 cents per cwt. ? ^ns. jjioa 

3. What is the value of 7 cwt. 3 qre. IQlb. iM 
1 5 cents per cwt. ? Ans, ^2 8Gc<>. 

4. What is the value of 129<;wt. 1 qr. 10 lb. a* 1 .^ . 

5 cents per cwt.? Ans. $\S5 ^OcU. 6m*^A I 

5. What is the value of 16 cwt. 2 qr. at 5 d^lhm\ 
cents per cwt.? . Ans. ^BS Aim* 

6. What is the value of 130 cwt. 1 qr, at 15 do]lan|| 
cwt.? Ans. $195^ IbA,-* 

7. What is the value of 25 cwt. 1 or. 9 lb. at 1 W 
75 cents per cwt. ? , Ans. $44 32cts. 8m.-|^ 

8. What is the value of 2 qr. 141b. at 27 do 
cents per cwt. ? ^ - An», ^16 91^. 

9. What is the value of 6 lb. 5oz. lOdwt. 5gt, 
dollars 16 cents per lb. ? , Ans. ^26 86cet/ei 

10. What is the value of 27 lbs. 10 oz. 4 dwt H 
at 26 dels. 35 cts. per lb. ? Ans, ^733 92cU, 

11. What is the value of 9 lb. 11 oz. 17 dwt. 22 

6 dollars 13 cents per lb. ? 'Ans* ^61 24c<f, 

12. What is the value of 816 oz. 13 dwt. 12 gr. 
cents per ounce ? ^' Ans, fl02i)^cts, 

13. What is the v^ue of 27 yards 3 qr. at 9 do! 
cents per yard? Ans* ^267 IScts^^ 

14. What is the value of 860 yards 1 qr. at«4 i 
per yard? Ans. ^,722 6: 

15. What IS the value of 126 yards 2 qr. 2 ni *' 
dollars 75 cents per yaird? Ans. ^601 46d*. 

16. What is the value of 428 gal^. 3 qts. ^ 1 do] 
cents per gallon ? Ans. J600 Zl 

17. What is thevalue of 765 gals. 3qt. I pt. ati. 
lars 18| cents per gallon? Aris. gl675 34|^ 

18. What is the value of 5 hhds. 31| gals, at 47^ 
lars 12 cents per hogshead ? Ans. ^259 16i ' 

19. What IS the value of 17 hhds. 15 gals. 3 qts. 
dels. 75 cents per hogshead? Ans^ $1116 92cU. ' 

20. What is the value of 120 bu. 2 pecks, at 35 
per bushel? Ans. $42 llcU, 

21. What is the value of 780,bu: a^tecks 2; 
dollar 17 cents per b ushel ? * • Ans. |J913 "" 

■ I JSSSSSSSSSSSSSSSSSSSSSSSSm ■ II I 'TT"1ni 
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« fas. Wiat is the value of 1354 bu. 1 peqk 5 qts. t pt. 
^iS cents per bushel? Ans. ^338 G(kts, 5m,+ 

•. S3. :What is the value of 35 acres 2 roods 18 perches, 
at 64 dollars 35 cents per apre ? Am, ^1935 53c£f. 9m. 

24. What is the value of 146 acres 3 roods 10 perches, 
lit35 dols. 10 cents per acre? Ans. $515^ licit. Sm,+ 

25. What is the value of 750 a>cres 1 rood 4 perches, at 
Id dols. 25 cents per acre?^ Ans, ^9190 BGcts. Sw.-f 

ApplicaHon, . 

* 1. What is the value of -84 cwt. 2 qr. 14 lb. of sugar, 
at 10 dols. 50 cents per cwt. ? Ans, j{888 5eets. 2m.+ 

^2. Bought 17 cWt. 1 qr. 7 lb. at 12 dollars 12J cents per 
6Wt..{ what is the amount? Ans, ^209 9lcts, 9m, 

3. Sold 15 T. lO^wt. 3 qr. of iron, at 80 dols. 15 cents 
i^ ton 2 what is the amount? Ans. ^1245 22ci8:+ 

4. Bought 170 pieOes of tape, each piece containing 35 
j^ffds S (jr., at a quarter of a cent per y^ird : what is the 
iriiolepnce of the tape? . Ans^ $15 OScts,'{- 

5. A man bought 175 acres 3 roods 12 perches of land, 
jr whidh he paid 52 dollars 16 ^ents per acre r what was 

the whole ? Ans. |jS9169 sntets, 2i». 

' 6. What is the value of 1365 papers of pins, at a half 
ft cent per paper ? Ansr J6 82|c^. 

' 7. How much will 784 gallons of brandy come to, at 
84 cents per gallon ? Ans. {658 56cU. 

STERLING MONEY. ' 

Oise 1. — ^When the ^ven price is &rthings. 
Rule, — ^Divide by aliquot parts of a penny, for the an- 
swer IB pence ; and reduce the pence to pounds. 

Cas^ 2,^-Wheri the given price isapy number of pence 
less than twelve. « 

Rule^^XM/^e by the aliquot parts of a shilling, for 
the. answer in shillings ; which reduce to pounds* 

• Case 3.-»Wheii the given price is pence, but exceeds 
the nun^r of nence in a shiUmg. 
Hu/e.^Set oow^ the given quantity as so many shil- 
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lingtf, and divide by the aliquot pBifM of ais manj' i 
the g^ven pence exceed twelve; recollecting , to ad^l 
the ffiven quantity: the answer will then be ^-^•'-- 
whi(£ reduce to pounds. 

Case 4.— -When the given price ii shiUingg. 

RiiU, — ^Divide by the aliquot parts of a pound, for 
answer in pounds. 

Cage 5.— When the ^ven pHcd is ponndsi 
and pence. 

Rule. — ^Multiply the ^ven quantity l^ the pounds, t 
divide by the ahquot parts of the shiuings and pence. 

Case 6.— WhcSn the given quantity consists of t 
denominations, and the given price, of one of the I ' 
denominations f as pounds, shillings, and pence. 

IMe. — Set down the ^vea price of one of the ] 
denominatioBs, and muU^y it by the whole of the L, 
est denomination, and then divide the given price by 1 
aliquot parts of each of the loirer denomjnatiOQa. 

Questions, 

' When the given price is ftrthings, by what rule do ] 
work ? 

When the men price is any number of pence lea 
twelve, how ok> you proceed ? 

How do you proceed ^en the given price is ] 
but exceeds the number of pence in a shilling f 
. Eepeat the rule for performing the operatioii when \ 
given price is shillings. 

By what rule do vou work when the given price i 
pounds, shmings, ana pence ? 

Repeat the nde for perf<vmittg the operation wh«i 1 
given quantity consists of divers dendminationsi and 1 
given price is pounds, shillings, and pence. 
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8d. 



CaskI. 



} 375 at} (2)1 



12)93} 

7i. 9j£l. 



876 at i (3)i 
12)437^ 
2|0)3|6 5 
£l 16 Si "'1— 



. 6 



4. What is the value of 475 at ^? 

5. . 299 at I 



(1)1 



iV 



978 at J 
Cask 2. 
487 at. 1 penny. 

2|b)4|0 7' 




je2 7 . 

£ i. d. 
2. What is the value of 978 at 2 pence ? Jins. 8 3 



499 at 5 
792 at 6 
888 at 9 
921 at 11 
Case 3. 
(1) im 896 at 13ja. 



10 7 11 
19 16 
33 6 
42 4 3 



♦|'|m 

2!0)100|8 
Ant. £50 8 



£ 1. d. 
ft. What the value of 487 at 15 pence? Ana. 30 8 9 

3. 979 at 22i 90 15 2| 

4. ' ^ 532at23| ' 52 12 ll| 
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ao 



2. WM is tke value of 4))9 at 5 sfailling&f Am. IB 

3. 937 at 11 SIfii 

4. 1286 at 16 • 964 II 

5. 2798 at 19 2658 



(1) 10 J 



Caisk 6. 

958 at £2 lit. 

t' 

191« . 

479 
47 18 
23 19 



ed. 



£2466 17#. Am. 

£$. d. 

2. WlMiiathe value of 569 at 4 13 74 

3. 1967 at 5 16 9} 

4. 2975 at 7 19 111 



£ t. 

An»» 2S63 12 7 
11488 IQ 2 
23796 18 



CwLqr, Uk 
(1) 2 1 4 at 



Cass 6; 
gr. is «. if. 



6 percvt. 
2 



6 15 



I'jj 



2 Ctof.9 

3. 11 

4. 7 
6. 27 



«dii#. 7 
29ra7^. at £4 
1 16 at 6 
.8 22 at 1 
1 19 at 2 
I ij . I ji gi 



14 3^ 

7f* 6d. 

6 71 

18 4} 

17 8| 



wfln#.£42 4#. 6i< 
6014 
15 5 0| 
79 1 8f 
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TARE ANt) TRET, 

Tare and Tret ^.te allowancee made to the buyer, on. 
some particular articles. 

Tare is the weight of the box', bag, barrel, or whatevei* 
contains the goods sold. . 

Tret is the allowance made hi wastage. 

Gross is the weight of the goods sold, With box, bag, 
or whatever contains then?, included. 

When the toe is deducted from the gross, what re- 
mains is called mittle. * 

Neat weight is that whidi remains after all allowanced 
have been deducted. 

Case !• 

When the tare is so much on a given quantity gross. 

Rule, 

Subtract the given tare from the given quantity, and 
the remainder wQl be the neat weight. 

,C<wc2. 

When the tare is so much per bag, box, hogshead, or 
other denomination* 

Ride. 

Multiply the given tare per bag, box, barrel, &c. ly 
the number of bags, boxes, barrels, &c. and subtract the 
product from the gross ; the remainder wiU be the neat 
weight. 

Case S. 

When the tare is so much on the hundred weight. 
Ride. 

Divide the gross weight %y the aliquot part ^ parts of 
a hundred weight, and deduct the amount of the result 
from the groeSy and the^eibaind^ will be the neat. 

Case 4. 
When tare and tret are both allowed. 
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Rule. 
First find the tare, which deduct from the gross, i 
the remainder will be suttle. 

Divide the suttle by 26^, the product wiH be the i 
whidb flubtra<M^ from the suttle, and the remainder wiDI 
the neat. 

Questions 

What are tare and tret ? 

Whatistare? 

What is tret? 

What is gross ? 

What is the remainder called, when the tare has be^ 
deducted.^ 

What is the i^cmainder called, after all allowancet 
have been made? 

When the tare is so much on a given quantity grosai 
how do you work to obtain the neat? 

When the tare is so much on the bag, box, barrel, dlz^e. 
how do you obtain the neat ? 

When the tare is so much on the hundred weight^ 
how do you obtain the neat ? • 

When tare and tret are both allowed, how do you ob^ 
tain the neat? 

Examples. — Cove 1. 

1. What is the neat weight of 1 hogshead of tobacQ^ 
weighing 5 cwt. S qr. 15 lb. gross, when the tate is 3 m 
71b.? CwLqr.W. ^* 

6 2 15 
3 7 



4 3 8 Ans. 

2. What is the neat weight of 8 hogsheads of «ugar^ 
each weighmg 7 cwt 3 qr. 20 lb. ; tare in the wboky 

5 cwt 1 qr. 191b. ? Ans. B^cwt. Oqr. IW. 

3. ,How much 'is the neat weight of a hoge^iead «f 
tobacco, weighing gross 6 cwt 2 qr. 6 lb. ; tare 39 lb. ? 

Am. 6ctot 0^. 22I&. 



i 



• Four pounds on the 104 lb. 19 the usuid allowance for tret ; 
[reaa^n therefore why we divide by 26 is, that4 is j^ of 104. 
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4. What ia the neat weight of 369 cwt. 2qr. 211b« 
gross weight of tobacco ; tare in the whole, 10 cwt. 1 qr. 
1 2 lb. ? Jifu. 259cwt. 1 qr. 9/6. 

5. How much is the neat weight of 8 hogsheads of 
■sugar, each wei^iing 5 ewt. 1 qr. 19 lb. grossr; tare in 

^the whole, 2 cwt. qr. 231b. ? Aiu.^41cv)L Oqr. 17/6. 

6. What is the neat weight of 3 barrels of indigo, 
weighing as follows t viz. No. 1, 3 cwt: 2qr. 191b. gross; 
tare 34 lb.-— No. 2, 6 cwt. qr. 131b. gross; tare 571b.— 
N0..3, 4 cwt 3 qr. 5 lb. gross; tare 46 lb. f 

Am. 12cwL Iqr. 1216. 

OmiL 

I. How much is the neat weight of 7 casks of su^r, 
each weighing 3 cwt. 2qr. 12l£ gross; tare 25 lb. per 
cask? Cwtqr.lb. *' W. 

3 2 12 • 26 

7 7 



25 1 
12 7 

23 2 21 



28)176(4)8 

168 

1 2or. 

7/6. 

2. What IS the neat weight of ^7 hogsheads of sugar, 
each weighing 4 cwt 2qr. 24 lb. cross ; tare, 2qr. 18 lb. 
per boghead ? Am. 28etrl. Iqr. 14/6. 

3. &\d 6 casks of indigo, weighing gross 21 cwt. 2 qr. 
211b«; tare, 2qt. 3ik per cask: what is the neat 
weighty and value them>f at ^6.50 per cwt. ? 

V ^ J Neat, 18c«<. 2flrr. 3/6. 
•**"' } Value, jJlOl B9cts. 7«.+ 

4. Bought 9 casks of raisins, each weighing 2 cwt. 
1 qr. 26 lb. gross ; tare, 30 lb. per cask : what is the neat 
wei^t thereof, and value at ^.10 per cwt. .' 

-, VNeat, 19cto<. 3^. 11/6. 
•*^ \ Value, ^101 S2c^ 61K.+ 

Case 3, 

1 . How much is the neat weight of 25 kegs of raisins, 
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each, grow, Icwt t^. ISllw.; tare, l»1b. per hm- 
dred weight? 



CvoLqr.Jh. 
I 2 15 

5x5=!n» 



8 


19 
5 


40 3 .11 


5 3 9 
1 12 


6 3 


18 



33 3 21 An$. 

2. What is the neat weight of 4 hogdieftds of sngar, 
each w^bing 7 cwt» 3 qr* 14 lb. gross; tare, 20 lb. per 
hoHdi«d we^k ? nBm, ft^cwt, iqr. 14^. 

3. What is the n6at weight and valae of 10 hogsheads 
of tobacco, each weighing 6 cwt I qr. 13 lb. gross, 
and 16 lb. tare per cwt., at 8 dollars and 75 cents.peir 
Owt.? 4^. 5 Neat, 46cic«. 

•^"'•[Valufe,^402 50c<f. ' 

4. What is the neat weight ai^yalae of 6 hogsh^id^ 
of sugar, each weighing 4 cwt. 1 qr. 241b. gross; tar^ 
18 lb. per cwt.; at 74 cents per pound? 

^5 Neat;22cw<. 1^. ^». 
•««*• \ Value, jjl88 92c«*t 5m. 

due A, 

1. There are 17 boxes of sugar, each Icwt. 3qr. 181b. 
gross; tare, 16lb. per cwt. ; tret, 4lbv per 104 lb. : what 
& the ne&t weijrht, and what is the value at 7 doUars and 
60 cents per cwt. ? 
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CwLqr.lb, 
I 3 18+1 

4X4=16 



16 





7 2 16 

4 




30 ft 8 
1 3 18 


* 


32 1 26 
A ft lb 


h 


27 3 11 
10 7 



2 



1 

a. 

4 



60 

26 



45 60 
152 




sottie' 



203 57 value. 



26 3 4 Qeat. 

2. What b the neat weig^ht and value of 12 bajgfs of 
coffee, each 2 cwt. 1 qr. 10 lbs. gross; tare^ 181b. per 
cwt. ; tret, 41b. per iP4lb. ', at 4l9.6d per cwt. ? 

a^. 5 Neat, fi&ewt. 2or. 18/6 
'^'*'- Rvalue,. ^444 15c«». 

3. In 6 hogsheads of sugar, each wei^rhinff 4 cwt. 

1 qr. iHb. gross; tare, 1 qr. 5 lb. per hogsnead; tret, 4 
lb. per 1041b.: what is the neat weight, and" value at 
J6.75 per cwt.? a^ 5 Neat, 23cto^ for. 16/6, 

•^^•^ Value, j5t67 9ac&. 

AppiicaHan, 

1. At 23| cents per pound, what will 13 bags of coffee 
come to, weighing gross 17 cwt. 3 qr. 22 lb, tare in the 
whole, 3 qr. 14 lb. ? Ans. ^444 54ctt. 

2. There are 15 hogsheads of sugar, each hogshead 
weighs 5 cwt. 2 qrs. 191b. grosi^; tare per hogshead, 

2 qr. 25 lb- : what. wiU the sugaj* amount to, at ^6.75 per 
cwt.? a^ J Neat, 74act Oqr. ft&lb. 

•^'**) Value, J500 82€<i. 

3. At ^75 per cwt., What will.4 hqjsheads of tobac^ 
CO come' to, weighing gross, viz* No. 1, 6 cwt. 3 qr. 
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1« lb.— No. 2, 7 cwt qr. 10 lb.— No. 3, 6 cwt. 3 
S6 Ib.-^Nd. 4, 8 cwt qr. 3 lb. ; tare, 12 H). per cwt 
a 5 Neat, 25cwt Oqr. lib, 
'^^' I Value, p3 78ct». 2m,+ 

4. What 18 the cost of 24 casks of prunes, each casl 
weighing 1 cwt. 1 qr. 23 lb. gross; tare, 18 lb. per caakt 
at 85.174 per cwt. f n^^ J Neat, Zlcwt (iqr. 8». 

*^ •^"'- t Value, «160 79c<*. 4m. 

5. Bought 15 boxes of sugar, each box wei^ung 
1 cwt. 1 qr. 13 lb. gross ; tare, 22 lb. per box: what wai; 
the neat weight, and amount at |9.64 per cwt» P 

• ^ 5 Neat, 17cir^ iqr. 5to. 
^^' \ Value, gl69 13ce..+ 

6. What is the neat weight and value of 10 hogsheadi 
of sugar, each hogshead weighing 6 cwt. 2 qr- 14 lb 
gross; tare, 181b. per cwt.; tret, 41b. per 1041b.; 
lU cents per lb.? >,„^ S Neat, 63cwf. \qr. ZSlb: 

'^'*'- i Value, ^88 73c<#. 5JIU 



INTEREST. 



I 



Interest is an allowance made for the use of money. 

In computing interest, four things are to be particor 
larly observed; viz principal, time, rate per c^nt., ad 
amount. 

Principal is the sum for which interest is to be comn 
puted. ■. ■ i 

Rate per cent, per annum is the interest of 100 dollani 
or pounds for one year. 

Time is the number of years, months, &c. for wliidi 
interest is to be computed. 

Amount is the principal and interest added together. 

Case 1. 

When the time is one year, and the rate per' cent, i 
any number of dollars or pounds. 
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RiHe. — Multiply the dollars or ^otmds by the rate per 
centf and divide b^ 100; the quotient will be the interest 
for one year. 

i JVofe.— When the ratp per cent, is not equ4 to a whole number, 
bat consists pf a fraction, such as 3^, i, or |, toe aliquot parts 
of the principal must be tciken ; after which, divide by JOO for the 
interest. • , 

Mj(i t— When the rate pqr ceftt. is any number of dollars or 
pouncls, and i, Jjor ^, «ay 4^, 4i, ot 4| per cent., Inultiply the 
principal by the whole number, and add, i, i, or | of the principal 
to the product, then divide by 100 as before. 

Case 2. 

When the interest is required for several years. 

Utt/c—Pind the interest for one year, and multiply the 
nrterest for one year by the number of years fpr which the 
interest is required* 

JVbfc.— If the interest is required for years and months, multiply 
the interest for t year by the number of years, and fadd aliquot 
parts for the months of the interest for 1 year. 

Case 3. 

When the interest is required for any riumb^ of 
months, weeks, or days, less or more than one year. 

Rule* — 1. Find the interest of the given sum for 1 
year. . , 

2. Then, as 1 year is to the given timie, so is the in- 
terest of the given sum for 1 year to the interest for the 
time required. 

Case 4. 

To find the interest of any sum for any number of 
days, as <copiputed at banks. 

Rule!. — Multiply the dollars by the number of days, 
and divide by 6 ; the quotient will be the answer in mills. 

Rule 2.-^The interest of any number of dollars for 60 
days, at 6 per cent., will be exactly the number of cents ; 
and- if any other rate per cent, ip required, take aliquot 
paijts, and tidd or subtract according as the rate per cent. 
is more or less than 6. 

i 
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CoieB. 

The fttnount, time^ and rate per CQnt« gives, to txsA 
principal. 

jRtt/e«-^l. Find the amount of 100 doBafs fdf the Htm 
required, at the ((iven rate per cent. 

2. Then, as the amount of 100 ddlars for the time 
quired, at the ^ven rate f»er cent., is to the aoiount given^ 
80 ia 100 dollus to the principal required. 

CkueB. 

The principal, amount, and timt given, to find the rata 
per cent. 

JRule.~l. Find the mtereat for the whole time §^6% 
by subtracting the princ^)al from the amount. 

2. Titen, as the principal is to 100 dollan, so is thu 
interest of the principal for the given time, to the inUnreii 
of 100 dollars for the same tun^. 

3.. Divide the interest kst found by the time, and tiie 
quotient will be the rate per cent. 

Cas6T 

To find the time, when the principal, amount, and ratii 
per cent, are ^ven. 

Rule, — Divid^e the whole interest by the interest <rf 
the principal for one year, and the quotient win be tbd 
time required. 

COMPOUND INTEREST. 

Compound mterest is that in which the interest for on^ 
year is added to the pz&H^pal> and that amount b th| 
principal for the second year; and so on for toy nuXttbi 
of years. . . 

Rule. — 1. Find the amount of the given sum for ttei 
first year by simple interest, which wul be the pEi&ci{Mri 
for the second year ; then find the amount of the prm^ 
pal for the second year for the principal for the 
year » and so on for any number of years. 

2. Subtract the .first principal from the amoiinj^a; 
thb remain<kr will be the compound interest rQqi||^ie& ;' 
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What is interest ? 

What four things are to be particulariy observed in 
coimmtin^ interest ? 

What i^ principal ' 

What is rate jner cent. ? 

What is time ? 

What is amount? ' ' 

Repeat the rule for finding the interei^y viien tite time 
is one year, and the rate per' cent, is any number of dol- 
lars or pounds. 

What is to be noted^wheu the rate per cent, is less 
than a whole number, but consists of a fraction, sucb as 
i,korf? 

What is to be noted when liie rate per cent, is any 
number of dollars, with^ a fraction ; say 4|, ^, 4|, or the 
like? . 

How do you proceed when the interest fbr several 
years is required f 

What is to be noted if the interest is required for 
years and months? 

When the interest is required fbr any number of weeks 
or days, less or more than one year, by what rule do you 
perform the operation? 

How do you proceed to find the interest, at 6 per cent., 
ibr any number of days, as computed at banks? ' 

What is to be observed when the interest is at any 
other rate than 6 per cent. ? 

Repeat the rule to find the principal, when the amount, 
time, and rate per cent, are given? 

Hdw do you proceed, when the principal, amount, and 
time arejpven, to find the- rate per cent. ? 

Hpw do you find the time, when the principal, amount, 
and rate per cent, are' given ? 

What IS compound interest ? 

How isi^mpound interest computed? 
Examples in Ckufi 1, 

1. What is the interest of 600 dollars for 1 year, nt 6 
pet cent* per ani^um? ' 



1 
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lOQ^gSQlOO Arts. 

2. What i& the interest of 225 dollars for 1 yiear^atl 
dollars per cent, per annum? Ant. ^15.75. 

3. What is the interest bf 884 dollars 50 cents, fori 
y^ar, at 5 dollars per cent, per annum? .Am, j^ld.S^, 

4. What is the interest of £580 l^$. for I year^ at jS4 
percent, per annimi? . j2«^. J^4 16». Td. " 

6. What is the raterest of 1654 dollars 81 cents for j 
year, at 5 dollars per cent, per annum? Atia, ^32.74.+.-' 

6. What is the interedt of 1500 dollars; for 1 year, it 
dollar per cent, per annum? wSw/^^aOwj 

7. What is the interest of j£350, at 5 J per ce9it.p$| 
annum, for 1 year ? Arts. jfelO 7«, m. 

8. What is the interest of 524 dollars, fori yeai? 
5} dollars per cent, pier annum ? Ans. ^7.51. 

9. What would be the inteq-^ of ^43J dollars, fari 
year, at 5^ dollars per cent, per annum? Ashs. {46.31* I 

1. What is the interest of 5i00 dollars, ior 4 years^il 
6 dollars per cent, per annum? 
{500 

• . 30 00 

. , 4 



{120 qo Am. \ 

2. What will be t^e, iaterert pf 64Q ddlars, Gx I 
years, at 5 dollars ^r cent, per annum? Am. $S4M ■ 

3. What is the mterest ofM^^^*- 6d for 3 yeai%di 
£4 per cent per annum ? Am. jei4.l8tw 3dL 

4. What would be the interest o£ 482 dinars, f<«ri 
years, at 6 dols. per cent. i)er fujnuto? Am. {202.^ y 

Case3. ' • ■ 

1. \yhat i? the interest of £560, for^ 2 yqars and I 
months, at £5 pef cent, per annum ? , " ' 
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6 

m. -— — 

i 28|00 Int. for 1 yean 
2 

66 Int. for 2 yeaiy. , 
14 — J year. 

£70 Am. 

2. Wliat is the interest of 325 debars, for 4 years and 

2 months, at 4 dollars per cent, per annum f. 

An*. $S4,Uct$. 6m. 
3.- What is the interest of 640 dollars, for 5 years and 

3 months, at 4 dollars per cent* per annum ? 

Am. ^176.40. 

4. What is the interest of 840 dollars, for 6 years and 

4 months, at 7 dollars per c^nt. per annum ? 

Am. ij313.60. 

6. What is the interest of 560 dollars, for 4 months, 
a^ 6 dollars per cent, per annum ? 

560 
6 
■ ■ ■ • m. i». $ cU. i els. 

100)33 60 As 12 : 4 : : ^ 60 : 11 20 Ans. 

6. What is the interest of 1200 dollars, for 15 weeks, 
at 6 dollars per cent per annum ? Am. ^17.30. 

7. What will he the interest of 240 dollars, for 61 days, 
at 4| dollars per cent, per annum,? Ans. {1.90.4- 

8. What is the interest of JglOOO, for 14 months, at 
£7 per cent, per annum? Am. £Si 12s. 4d. 

9. What is the interest of 450 dollars, for 6 iQonths 
and 20 days, at 5^ dollars per cent, per annum ? 

Am. $13.75. 

10. What is the interest of 375 dollars 25 cents, for 3 
yeiurs 2 months 3 weeks and 5 days, at 6 dollars per cent, 
per annum ? Am. ji72.85.+ 

.12 
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' CoiB 4;, 
1. What is the interest of 563 dollars, for 60 days, atj 
6 per cent, per annum ; and likewise at 7 per cent 
annumf * 

^563 j}563 

60 ' 60. 



6)33780 . 6)33780 



Am. 5630 mills. • 1 j 



5630 
936 



Interest at 7 per cent. 656t ' liiills: 

2. What is the interest of 854 dollars, for^K) days, at 
6 per cent, per annuni ? wiiw, %A^ ^ • 

3. What is the interest of 1100 dollars, for 48 day$^ 
at 6 per cent, per annum? Ant. ^8.80. 

4. What is the interest of 3459 ddlars, for 75 da]^ at 
6 per cent, per ja^nnum ? Ans, ^'43 23c^, 7m. -|- : 

5. W^iat is the interest of 1500 dollah3,.for 60 #ayfi, at 
5 per cent, per annum ? . Ans, ^1^50. 

• Cateb, 

1. What principal, at interest for 8 years, i^t 5 p«( 
cent, per annum, will amount to 840 dollars ? 

8 yfears. « 

6 dollars* 

40 Int. of Jl«0 for 8 years. 
100 . ' t t t $ 

140 : B40 : : 100 : 600 ,411*1 

140 Amount of JlOO for 8 years. 

2. What principal, at interest for 6 years, at 4 J|l 
cent per annum, Will am<5unt to £1240? Am, £1000/ 

3. What principal, at interest for 5 yearsjtkt 6 p^ 
cent, jper annum,. will amount to 2470 dollars? ■ 

Ans. j5l900. 



m 
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* , Case 6. , ' , 

1. At what Tate per cent, per annum, wilh 60ff dollars 
amount to 744 dollars, in 4 years ? 

600 744 amount. • . 

4 yecurs. . 600 principal. 

2400 ■ 144 interest. 

$ $ $ $ - 

2400 : 144 : : 100 : 6 per cent. Ans, 

2. At what rate per cent, per amium, will 1200 pounds 
amouut to 1476 pounds, in 5 years and 9 months? 

Ans, 4 per cent. 
3^ If 034 doHars, at interest 2 years and 6 months, 
amount to 927 doljbEus 6i^ cents, what was the rate per 
cent per annum? * w3n*. 4J per cent. 

• duel. . ' 

1. In what time wHl 46q dollars amount to 520 dollars, 
at 5 per cent, per annum? . » .. 

400 .520 • : , 

5 400 

. , ^ Y ^ IT 

20100^ 120 . 20 : 1: : 120 : 6 Ans. 

2. In what tune will £1600 amount to je2048, at 4 per 
cent, per annum? • Ans,77^rs. 

3. Suppose 1000 dollars, at 4| per cent, per annum, 
amount to 1281 dolkis 25 oents^ how bng was it at in- 
terest? Ansf 6Yt 3m^. 

CQMPOtjJTO INTEREST* 

!• What is the compound interest of 150 dollan for 5 
years, at 4 per cent, per annum ? 
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$150 $150 

4 6 int. l8t year. 

6|00 int. 1 yr. 156 amount Ist year. 
6.24 int. 2d year. 

16S.S4 amount 2d year. 
6.48.9 int. 3d year. 



168.72.9 amount 3d year. 
6«74.9 int. 4tb year. 

176.47.8 amount 4th year. 
7.01.9 mt. 5th year. 

182.49.7 amount 5th year. 
150.00.0 principal. 

32.49.7. compound int. for 6 years. 

f. What if the compound interest of 760 doUare, for 
3 yean, at 6 dollars per cent, per annum P 

Ans. $US 17c<f. 2m.+ 

3. What m the compound interest of £242 lOf. Bd.^ 
ibr 4 yeaxt, at j£8 per cent, per annum .' 

^ .^fit. ^63 13#, U+ 

4. What fis the amount of 1300 dollars, fi>r 3 years, at 

5 dottars per c&A* per- annum, compound interest ? 

Am. jSl504 91c<#. 2m.+ 
5» How much is the amount of 3127 dollars, fc«^ 4 
years, at 4J dollars per cent, per annum, compound in- 
terest? ^M. $2129 OOcU. dm. 

Promiicuotu EzampUi, 
1.. What is the interest of 620 dols. 25 cents, for 5 years, 
at 5J per cent, per annum? Assa, ^170 56d#. 8fii. 

2. What is the interest of jS420, for 1 year, at 7per 
ceiit. per annum? Am, £29 8f. 

3. What is the interest of 1450 dollars, for 60 days, 

6 per cent per annum? v^ni. ^(14 BOetff 
ssssssaBBBmaaaaaBsaamsssssssm ~^ 
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4. What is the «oni|xy«^ld inteiee^ of J^26 5^^ for 3 
years, at 5 J per cent, peraimum? Am. £103 18*. OJ<?.-f- 

5. What is the iatorcst of jei659, for 3w«eks, aT 4.per 
cent per annum? An^. £3 1^#. 4|d. 

6. In what time will 500 dDllars annmnt to 1000 dols. 
at 8 per cent, per annum? Ant* 12 F. 6mo. 

* 7. What principal, at interest for 6 yeais and 6 months, 
at 2 per cent, per anBum^ will amqpnt.to 250 doU^^?. 

An8.p.2\ 23c<*. 9711. 
8. At what rate per cent, per anaum, ^ £300 amount 
to £450, in 5 years ^ Ans.M per cent^ 



INSURANCE, COMMISSION, AND 
BROKAPE. 

iNStmAKCE, Commission, and Brokage, are allowances 
made to insurers, factors, and brokers, at. such j^tte per 
cent, as may be agreed on between tHo partiesl 

"" . Rule. 

Proceed in the same' manner as though you were re- 
quired to find the interest of the giv^ sum for one year. 
(See case 1st, Simply Inteijest.J[ ^ •. 

J^ote, — If the stipulated rate isioasthaikl per cent., take stich 
aliquot part or parts of the. interest at 1 per xent..aa the rate ia of 
a doHar or pound. ' •' 

* • Qtte««Mm«. > ■ 

What is Insuiance, CommissioQ, «nd Bfoi^a^f 

How do you proceed to find the Insurance, ComnidB-' 
sion, or Brokage ? 

What' is to be polled when the stipulated mt^ pi6t c^t 
is less than 1 per cent. ? 

Examjdes, 
1. What is ih$ ^^mmission on 625 dollars, at 4 dollars 
percent? ^625 

, . 4 

An8. |J25,00 

fi !"!iu' I I J til i 
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2. What 18 the ^M>mmi68ion on £13^, at 5 per.c^nt? 

An9.£iS6. 

3. What is the commission on 3450 doUars, at 4| dol* 
lars pef cent, f Am, ^155.25. 

4. The sales of certain goods amoui^ to 1680 dollars 
what sum is to be received for them, allowing SJ doUali 
per cent, for commission ? Am, ^1633^0^ * 

5. What is the instiNtnce of j6760j at ^ pet cent^? 

Ant.£4^Bm, 

6. What is the insurance of 5930 dblkrs, at 7| di)^ 
per e«it ? Ans. ^436 2ZcU, BnC' 

7. A merchant sent a ship and cargo to sea, valued |^ 
17654 dollars : what would be the amount of insuraati 

at ISfddlars per cent. ? Am. |3310 l^!^ 

8t What is the brokage <m £2150, at £2 per c^S^ 

Ant. £A 
9. When' a broker sells goods to the amount c^ 
dollars 50 cents, what is his commission, at if doH^ pel 
cent, i* Am. $12, aQc^\ Qiim.^ 

13. If a broker buys goods for me, amounting to ir 
doUat» 75 cents, what sum must I pay him, allowing ] 
1^ per cent. ? Am. pi ncU. \m.+ 



DISCOUNT. 

Discount is an abatement of so much mdnej fiM 
any sum to be received before it is due, as that 
would gain, put to int^est for the given time and 
percent. 

-- Rule, 

1. Fki^ the interest of 100 dollars or pounds for 
given time, at the given rate per cent. 

2. Add the interest so found to 100 dollars or pounds. 

3. As IQO dollars or pounds, with the 'interest for 
given time added, 

Is to the given sum,* 

So is 100 dollars or pounds to the present worth. 

If the discount be required, subtract the 
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worth from the given sum, and the remaindBr will be the 
discount* . ' 

JVbIc— When dkeount is made without regatd t» tifiiei it is 
foimd precisely like the interest for one yesr. 

' What is discount ' 

What is first to be done^ when you wtth Gi ikiA lh« 
answer? 

/After havinfi^ found the interest of 100 doQani «t the 
fiyen time and rate per cent, what is next to he done f 

After having added the Interest so fonnd to WOi doU 
)ars or pounds, by what rule do you work to find the 
discount? 

When discount is made without regard to time, htfw i» 
'H&und? 

1« What is the present worth of 420 dolltoi, dUe hi 2 
y^ars, discount at 6 pef cent, pet annum? 

I « $ i 

6 113 : 420 : : 100 

2 loo- 



ts 112)42000(375 dollars. Am, 

100 33a 

nt 840 

784 

560 

560 

* 

S. What is (he present worth of 850 doHai^ due m 3 
months, ai 6 per cent, per annum? Am. |{837 43c^. 8in.+ 

3. What is the discount of 645 dollars, for »9 months, at 
6 per cent, per annum ? Ant. J(27 TJcU. 6m. 

4. What is the present worth of 775 delku» 50 cents, 
^oe in 4 years, ftt 5 per cent, per annQm?«^ii#. ^646.25. 
*cfessaBagBgaBteBga== ' ' , „' agsaassgasagja 
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Ik Wlist ii tile present wovtk of S80 dolhrn, due in 8 
months, at 6 per cent, per annum ? Ang. jj567.60.+ 

6, ;Wbiit is the present Worth of 954 dollars, due in 
years, at 4^ per cent, per annum? 

Ans. j^40 S2cl9, eiii.+ , 

7. What is thp discount of 206 dollars, due in 16 months, 
at 7 per cent, per annum ? Ant. jjl 6 4Vcts, 5w.-f-' , 

. 8« Bought i^ds amounting to 775 dollars, at 9 months 
credit : how much ready money must be paid, allowing 
discount of 5 per cent* per annum ? Ans. ^746 BScts. Tm. 

9. I owe A. to the value of 1005 dollars, to pay as M- 
lows: viz. 475 dollars in 10 months, and the remainder ii^ 
15 months: what is the present worth, allowing discbnnl 
at 6 per cent, per annum ? Ana, |J945 4(E**. 4m. 1 

10. What difference is there between the interest of 
2260 dollars, at 6 per cent, per annum, for 5 years, an^ 
the discount of the same sum for the same time and rate 
per cent. ?- Ant. i^l56 4ecU. 2m. -f ^j 

11. What is the discount of 520 dollars, at 5 per eeatj 

$520 » 

6 

$26,00 Ans. 

12. How much is the discount of £782, at 4 per cent 
. , Ana. J831 5*. Id. 

13. What is the discount of 476 doflars, tft 3 per cent.? 

Ans. $14.28. . 

14. Bought goods on credit, amounting to 1385 dok 
lars: how much reitdy money must be paid for them, if 
discount of 6 per cent, be allowed? Ans. $1301.90. 

15. I hold A.*s note for 650 dollars ; but I agree to al- 
low him a discount of 4^ per cent, tor present payment! 
what sum must I receive ? Ans. $620.75, 



EQUATION. 

C^ATiOM Is usecl to ind the mean time of several 'p9j-j 
meats ^due at dii^vent times. 

II I ' -' .--^ 
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Rule, 

Multiply each payment by the time at which it be- 
comes due ; add the several products together, and di- 
vide the amount by the whole sum; the product will be 
the mean tkie. ' . 

Questions, 

For T^^hat purpose is Equation used ? 

By what rule do you find the mean time at which seve- 
ral payments become due ? 

Exaihples. 
1. I owe A. £200, of which £100 aj-^ to be paid at 3 
months, and £100 at 9 months; but they agree to reduce 
them tQ onQ payment : when must the Whole be paid f 
100X3 = 300 
100X9 =900 

200 2j00)12t00 

Ans. 6 months. 
2 A merchant has owin^ to him 500 dollars, to be 
paiil as foUotWs : Viz» 250 doflars at 6 months, 250 dollars 
at 8 n^onths ; but it is egreed that the whole shall be psdd 
at (me time : when must it be paid ? ^ns* tmo. 

3. A. owes B. £300, to be paid as follows: viz. £100 
at 2 months, £100 at 4 months, £100 at 6 months ; but 
they have agreed that the whole shall be paid at one 
time : wiben must it be paid ? Jins. 4mo. 

4. C. owes D. 550 dollars, of which, 100 dollars to be 
paid at 3 months, 200 dollars at 5 months, and 250 dollars 
at 8 months; but have agreed to mal^e one payment of 
the whole ; at what time must it be paid? Am. 6mo. 



BARTER. 

Ba&ter is the exchange of one commodity (or i^ipther, 
[at such prices as may be mutually agreed on* 
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1. By any rule most convenient, find the value of w] 
ever you propose to exchange, at the price at which 
propose to exchange it. 

2. As the price of one of the articles which you r* 
Is to the whole quantity, 

So is the whole value of what you ^vjq in exchange 
To the answer required. 

Questions. 
What is barter ? . 

What is first to be done, when you propose to 
one commodity for another? 

After having found the value of the article you pi 
to exchange, how do you proceed to find the answeri 
Examples. 

1. How many pounds of coiSee, at 25 cents per 
must be given in barter for 2 cwt. 2 qr. 131b. of 
at 9 cents per lb. ? ^ns, 105/6. 7lj^. 

2. What quantity of tea, at 1 dollar 30 cents per 
must be giv6n for 2500 lb. of rice, at 4J cents per lb** 

^ns. seib. Hoz.^^ 

3. How much sugar, at 8 J cents per lb., must be gfei „ 
for 108 lb. 6f tea, at 1 dollar 26 cents per lb. ? 'I 

^7w. 1542/6. 13oar^ rj 

4. A. has rice at 3 dollars and 75 cents per cwt., ibi 
which B. is to give him nutmegs, at ^l.87i per lb. : bo^ 
many pounds of nutmegs must A. receive for 14 cw% 
3 qh 26 lb. of rice ? Ans. 29/6. 15ojr.+ 

5. C. has linen, at 35 cents per yard, but in barter lie 
will have 37; D. has 2 cwt. 3 qr. 17 lb. ofchocolabi 
which he would sell for 10 cents per lb., but in barter k^i 
will have 12^ cents : how much linen must D. receive ftr 
his chocolate ? Ans. 109yd. 3qrt , 

5. How much com, at 45 cents per bushel, is equal h 
value to 367 bushels of wheat, at 93 cents per bushel? ' 

Ans. 7376u. Spe.-i^- 

7. What quantity of candles, at 9 dollars 50 cents pj|r 
cwt.* must be given for 15 cwt. ;qr. 27 lb. of tobacco', i|k 
20 cents per lb.? Ans. SScwt. 3qr. Wfb.^' 
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8. £. has 5 pieces of muslin, each piece coDtaining 95 
j9Lr4a, at 123 cents per yard, for which F. is to give him 
32 sheep, at 2 dols. 50 cents bach, and the remainder in 
rye flour^ at 1 dol. and hO cents per hundred : how many 
hundreds of rye flour must E. receive? Ans. Idcuff, 2qr, 

9. A merehant has 1286 yards of linen, at 43 cents per 
yard, for which he is to .receive 2 cwt. 1 qr. 13 lb. of 
chocolate, at 14 cents per lb., and the rest in money : how 
much money will he receive? Ans. ^515.88. 

10. A. has 570 lb. of sugar, at 7 cents per lb., for which 
B. is to give him cheese, at 11|^ cents per lb. : how much 
cheese will A. receive ? Ans. 346 Z6. 15oz.-f 

11. G. gave 112 cwt. of iron, at 6 dols. 4 cents per 
cwt., for which he received 1208 yards of cloth: wha^ 
was the cloth per yard ? Ans. 46cts, 7m. -f 

12. A grocer had sugar at 8 cents per lb., for some c^ 
which B. gave 75t) lb. of tea, at 1 dol. 8 cents per lb. : 
liow many lb. of sugar must B. receive for his tea ? 

Ans, dOewL Iqr, nU), 

13. C. gave 2 hogsheads of brandy, at 75 cents per 
gallon, tOjD.j'for 56 yards of cloth : what was the cloth 
per yard? ', w3»w.^l.68|. 

14. E. has 2108 lb. of flax, at 10 cents per lb., and 31 
dozen of eggs, at 11^ cents per dozen, which he barters 
with F. thus: to have 135 dols. 25 cents in money, and 
the rest in pork, at 1 dol. 58 cents per barrel : how many 
barrels is he to receive? Ans, 50 barrels. + 

15. Two persons barter : A. has 17 cwt. of hams, at 
13| cents per lb. ; B. has 12001b. of cheese-, at 14 dollars 
per cwt. : which of them must receive money, and how 
much? Ans, A. ^107.04. 

16. C, has sugar, which he barters with D. at 5 cents 
per lb. more than it cost him, against coffee, which stands 
D. 20 cents a lb., but he put it to 25 cents: how much 
did the sugar cost at fii^ ? Ans, 20cts, 

17. E. has flannel worth 60 cents per yard ready money, 
but in barter he will have 56 cents ; H. has muslin worth 
31 J cents in- ready money: at what price ought the mus- 
lin to be rated in barter ? Ans, SScts. 
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18. S. bought of W. 105 tons of mm, at 10 dollaatl 
cents per ton, and is to pay him as follows : viz. in calT 
650 dollars ; 250 lb. of leather, at ^ cents per lb. ; ani I 
loads of coal, each load containing l5 bushels, at 45 c 
per bu^el; 85 gallons of brandy, at the rate of 75 do 
per hogshead; and the rest in coflfee, at 30 cei^ per ]b.i| 
how much coffee is W. to receive? Am, 616^. nearty 



LOSS AND GAIN. 

Loss AND Gain is made use of to find the loss or ^ikl 
sustained by buying or selling any commodily. , ' J 

When you buy any commodity at a certain price»iiii| 
seU the same at any other price, more or lees, to ( 
the gain or loss on the whole. 

Hule. 

1. Find the whole amount you paid for it. 

2. Find the sum it sold for. 

3. If the sufii it sold for be more than you paid fixt i 
subtract the sum you paid from the sum you sold it fti^ 
and the remainder wifl be the gain. 

4. But if you sold it for less than you gave, subtract tlie 
scpn you soU for, fircnn the sum you paid, and the remaiD*' 
der will be your loss. . ' :p 

When you wish to sell any commodity at a certain gaiv ' 
per cent., and are desirous to know what sum it must I 
sold for. 

As 100 is to the prime cost, , ft > 

So is 100, with the gain per cent, added, to the amouoC 
it must sell for. 

When the amount, at a certain rate gain per cent., Is 
given to find the prime cost. 

As 100, with the rate per cent, added, 

Is to the amount, 

So is 100 

To the prime cost. 
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When any ccmmiodity is sold at < 
I068, to find the stun recsived. 
As 100 is to the prime cost, 
So is 100, less the per cent. lost \ 

To the sum received. 

When the sum received on selling any commodity at a 
certain rate per cent, loss, is given to find the prime cost. 

As 100, less the rate per cent, lost, is to the sum re- 
ceived, so is the sum received, to the prime cost. 

QuesHong, 

For what purpose is loss and gain used ? 
' When you buy any commodity at a certain price, and 
sdl it agaih\at any price more or less than you gave for it, 
Miiat is first to be done ? 

What is next to be done, after you find what you gave 
for it? ' 

When yo\i have found what you sold it for, and it is 
Btore than you gave for it,, what is to be done, to find the 
gain ? 

When you have foimd the sum it sold for, and it is less 
than you paid for it, how do you ascei^ain the loss ? 

By what rule do you proceed, when you wish to sell any 
thing at a certain gai^ per cent., and ar^ desirous to know 
the amount it must be sold for ? 

When the amount at a certain gain per cent, is given 
to find the cost, by what rule do you work? 

When any commodity is sold at a rate per cent loss, by 
what rule do you find the sum received ? 

How do you proceed to find the prime cost, when the 
sum received on selling at a rate per cent;, loss, is given to 
find the prime cost? 

Examples. 

1. A merchant bought 50 yaids of linen, at 50 cents 
per yard, and sold it at 56} cents per yard : what is gained 
in the whole ? 
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T: 50 : 

300 , 

Am. ^3,l^ whole gain. 

^. Bought 1763 lb. of sugar, at 8 c«it8 per 1 
the same at 10 cents per lb. : what was the gaii 
whole? Ans. $2 

3. A man bought flour at 6 debars per barrel, 
it at 5 dollars 25 cents per barrel: what did I 
363 barrels? Ant^l^ 

4. If a dry goods merchant purphase 150 yi 
cloth, at 3 dollars 75 cents per yard, and sell the i 
3 dollars 90 cents per yard, what would he gain 
whole ? Ans, f^t 

§.. If 18 cwt. 2 qr. of hops be bought at 7 doll 
50 cents per cwt., and the same hops sold for " 
and 75 cents per cwt., what wijl be the gain 
whole ? ' Am, ^4 

6. Purchased 210 reams of paper, at 2 dollars C 
per ream, and sold it for 2 dollars 87^ cents per rea 
was the gain on the whole? Asis. f 

7. If 1 cwt. of tobacco cost 18 dollars 12|< 
be sold for 20 dollars 75 cents, what is the gain f 

I Ans, 

8. Bought 150 buphelsof com, at 50 cents \ 
and sold it at 45 cents per bushel : what was tW ' 
the whole, and loss per cent. ? 

Ansn Loss on the whole, ^^.50. 10 per \ 

9. A merchant bought 760 lb. of tea, for 810 
and sold it at 90 cents por lb. : whether did he 
lose, and how much per ceit. ? 

Ans, Lo^ Jl26; percent.^ 

10. If a yard of muslin be bou^l^for S7^ ,ce 
sold again for 32 cents, what is the loss per cent. ? 

Ans. 14| per ^ 
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11. When a merchant buys geods, and sells them at 
an advance of 2(f: per shilling, what does he gain per 
cent. ? Ansi 16§ per cent. 

12. A man purchased 7 pieces of mudin, at 13 dollars 
75 cents per piece ; but finding it spmewh^ damaged, he 
paid 3 dolIaiB 12J cents per piece for, dyeing: how much 
must each piece bo sold for, to gain 12 per cent, on the 
whole? . oi^n*. $18.90. 

13 If 1 cwt. of beef be bought for 7 dollars, what 
m:ist it be sold for per lb., to gain 3 dollars on the whole? 

Ans, Bets, 9wi. 

14. A man paid 23 cents per lb. for 702 lb. of cofice> 
and sold the same coffee at 19 cents per lb.: what was 
h^ loss on the whole ? . Ans, $28.08. 

, 15. A man, when he sold a yard of cloth tor 2 dol- 
lars 23 cents, gained 10 per cent. : if he had sold it for 
2 dollars 75 cents, what would have been the gain per 
" cent. ? Ans, 35f nearly. 

16. When 100 boxes of prunes, cost 2 dollajs 10 cents 
each, ajid by selling them at 3 dollars 60 cents per cwt. 
^ gain, is 25 per cent., the weight of each box, one 
with another, is required? Ans, S4lb, 

17. If A. purchaSse 16 pieces of cloth, at 14 dollars per 
piece, arid sell 5 pieces, at 17 dollars per piece, and 6 
at 45 dollars per piece, what must he sell the rest at 
p^piece, to gaia 12 per cent, on the whole ? 

Ans, $16 \lcts. Bm, 

18. Bought a hos. of tea, weighing 372 lb., for 410 
doUars, and sold it for 500 dollars : what was the gain on 
each pound? Ans, Z4cts, lm.+ 

19. When a broker in exchange receives 5 cents per 
ddlar profit, how much is the gain per cent*? 

Ans. ^5.00. 
'20. Booght 5 hogsheads of molasses, containing 510 
gallons, at 1 dollar 5 cents per gallon, and sold it at 1 dol- 
hi 30 cents per gallon; on a credit of threO months ; but 
I would know the gain, allowing for the present worth of 
the debt at 6 per cent, per annum? Ans. $117.70. 
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FELLOWSHIP. 

Fellowship is a rule used to divide the gain or lofl^l 
which may arise in partnership (when the stoek of eachftt 
partner is not equal) proportionally among them. > \ 

Case 1. • 
Wlien the sums advanced by each of tfie partners, and 
the gain or loss on the whole, are given to find the share 
of gain or I0S9 belongmg to eslch of them. 
Rule. 

As the sutn of the stocks of each of the partners add^ j 
together. 
Is to the sum advanced by each of them, 
So is the whole gain or loss, 
To the gain or loss of any of the partners. 

Case 2. " " 

When the stocks are considered with respect to tim^. 
Rule. 

1 . Multiply each man's stock by its time, and add t 
products together. 

2. Then as the sqm of the whole stock multiplied I 
the time, 

Is to the product of each individual share multiplied! 
its time, 

So is the whole gain or loss 

To the gain or loss of each individual. 

Questions, 

What is Fellowship? 

By what rule do you work, when the sums advanced 1 _ 
each of the partners, and the gain or loss on the whole,! 
are given to find the share of gain or loss belcmging to| 
each of them ? 1 

When the stocks are considered with respect to timefl 
what is first to be done ? A 

After multiplying each ,n^aii*s stock by its time, what is| 
then to be done? 
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Examples, — Ccup 1. 
1 Three merchants, trading together, gained 500 dol- 
lus; A. '8 stock was 800 doflars, B.'s stock 700 dollars, 
Q.'s stock vfos 500 dollars: whal^wa^ each inan'i» share 
of the gain. ^ • 

A.'s stock 800 
B.'s stock 700 
C.'»sto^600 



2000 
As 2000 : 800 :: 600 : 200 fbr A.'fi share. ' 
As 2000 : 700 : : 600 : 175 JbrB.'8 shwre. 
Aa 2000 : 600 : r 600 : 125 for Cs jhaK, ' 



Am* 



I 



12. D., B., and P., tra&g together, D. put in stock 
aiaounting to 600 dollars, £. 400, and F. 300 ; and hy a 
DBsfc^ttjEDie lost 300 dollars^ I demand the loss that each 
oaost sustain, in proportion to the isum he put in? 

Am* D. gl25, E. glOOj F. g75. 

3. A merchant being deceased, wc»th 1800 doflars, is 
found to owe the following sums: to A. 1200 dollars, to 
is. 600 dollars, to C 700 doUoxs: how much is each to 
have in proportion to the debt ? 

Ans. A. ^900, B. ^375, and C ^525. 

4. Three drovers pay among them 60 dollars for pas- 
ture, into which they put 200 cattle, of which A. had 50^j 
B. 80, and C. 70 : I would know how much each had to 
pay? Am. A. |15, B. p4, C. ^21. 

5. A man failing, owes the following sums : to A. 120 
doBars, to B. 260 dollars 76 cents', to C. 300 dollars, to D. 
208 dollars 26 oents; and his whole effects were found to 
amount to but 650 dollars : what will each one receive, in 
proportion to his demand ? 

Am. A. i 88.75.+ C. *221,84*+ 
B. |l85.42.H- D. |l63.99*-f 
6* A.)B., and C. are to divide 900 dollars; A. is to 
|iav« & certaki porti(m, B. as- much again as A., and C 
tbr^e times as much as B. : I would know each man's 
part.? Am, A. glOO, B. $200, C. g60j9. 



itizeJ^y Google 



118 BXCHANOB. 

7. If a man is indebted to A. 250 dollars 50 < 
B. 500 doUars, to C. 349 dollars 50 cents, but wh^ 
comes to make a settlement, it is found he is wo 
960 dollars, how much will each one receive, if it 
proportion to their respective claims ? 

( A. !j2W 61ct$. 80 
Am. } B. $436 36cU. 

( C. $305 Old. 80 

Examplet.'^Case 2. 

1. Three men traded together ; L. put in 88 dolla 
3 months, M. 120 dollars for 4 months, and N. 300 d 
for 6 months; they gained 184 dollars: what wiU^ 
man receive of the gain ? C L. $ 19 '09dt. 

Atu. J M. I 34 71c«t, 
(N.glSO 18c<«. 

2, Three persons, A., B., and C, made a stock 
months ; A. put in, at first, 580 dollars, and, three 1 
after, he put in 100 dollars more ; B. put in, at f 
dollars, and, after 9 months, he put in 200 dollars; 
in, at first, 480 dollars ; 3 months after, he took ou 
dollars; and 2 months after, he put in 500 dollars;, 
months after this, he took out 400 dollars ; and 1 ] 
after, he put in 1000 dollars; at the end of 12 ] 
their gain was found to be 2108 dollars 44 cents: I ^ 
each man's share of the gain. C A. $581 Mcts. 8« 

Ans.^B. |932 4\cU. 
( C. |594 37ct«. In 

EXCHANGE. 

EiccHAKOs is a rule used to change the ccmreiK^ \ 
state or country into that of other ^ates or countri^ 

Par is a term used to denote equality in vidue; bi 
course of exchange between countries is fVequeiUlyi 
or below par. 
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[ Agio is a term used in some countries to denote the 
i^P^tehce betltreeh current and bank money. 
Exchange is of twO kinds, Foreign and Dcnnestic. 

, DOMESTIC EXCHANGil. 

Rules for changing the currency of thfe United States 
to Sterling money, and to the currency of other states, 
and to Federal money. 

To -change the currency of each of the United States 
kad Sterling money to their Value in Federal money. 

Rule, 
Reduce the given sum to pence, and divide the product^ 
ty the number of pence which make a dollar* 

1. How many dollaj^s are there in £63 14*. 6c?. in Vir- 
<paia or New England currency ? Ans. ^215.411. 

2/ Exchange £230 10*. Id. North Cardina or New 
york currency to dollars. Ans» 676 22cts, 2m.+' 

To biing dollars, or dollars and cents, to pounds. 

Rule. 

Multiply the dollars, or dollars and cetits, by the pence 
m a doHar of the curr^cy into which you wish to bring 
the given sum, the answer will be pence, which bring tq 
pounds; or work as directed by the practical theorems in 
the table on page 120. 

JSToie. — ^When there are cents in the given sum, two figures must 
be cut off from the right of the product, before bringing them to 
potinds. 

3. IJow many pounds Pennsylvania currency are there 
m J150? ^n#:£66 5*. 

4« Bring $377.40 to pounds Massachusetts currency. 

Ans. £nS 4s. 4d. 

5. What number of pounds G^or^ai currency are equal 
to 1^389.46 ? Ans. £90 lis. Bd, 



i 
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FOREIGN EXCHANGE. 

Questions in Foreign Exchange axe solved by . 
Rde of Three, or by Practice ; or may be worked. 
rules found by jconsidering the proportions which th^ 1 
to each other, which will frequently be shorter. 

TABLE OF FOREIGN COINS. 
F&ANOE. 

12 Deniers • . - l Sol, 
20 Sols . . -V 1 Uvre, 
3 Livres . - - i Crown. 
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SPAIN. fl 


4 'Marvadiee Vellon, brj 


\l (iuarta, 


2i Marvadies of Plate - 


8| Quartas, or ^ 
34 MarvadiesVelloii < 


1 RiaiVeHon, , 


16 Qnartas, or ] 
34 Marvadies of Plate • 


1 1 Rial of Plate, 


a Rials of Plate 


1 Piastre, ; 


IQ Rials of Plate ^ 


1 Dollar, 


5 Piasti>^ 


1 SpaiM Pistblc. 


' ITALY. fl 


12 Deniers 


1 Sol, 


20 Sols - - . 


I Liyre, or Pezzo, 


5 Xiivres 


1 Piece of "Right at Genoa, 


e Livre6. 


1 do. at Leghorn^ 


6 sddi . . . 


1 Gross, 


24 Grosses - - 


1 Ducat. 


PORTUGAL. II 


400 Reaa .. - 


1 Crusadoe, 1 


1000 Reas - - 


1 Milrea, | 


HOLLAND. II 


8 Pennings 


1 Groat, 


2 Groats 


1 Stiver, 


6 Stivers . - 


1 Shilling, 


2^FiOTill8 . . 


1 Rix Dollar, 


6 Fbrins 


1 Pounjl, Flemish, 


5 Guiiaere* - 


1 Ducat. • 


DENMARK. U 


12 Phence 


1 Schillmg, 


16 SduQings 


1 Mark, 


fflforfa - . - 


1 Rix Dollar, j 


32 Rustics 


1 Copper Dollar, 


6 C(^per Dollars 


1 Rix Dollar. 


RUSSIA^ II 


lOQ Copecg 


1 Ruble, 


18 Pennings 


1 Gross, 


•A vtiver is estimated at 2 cc 


ints; and a florin or gmlderat40 


centfc 
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30 Gross - - 1 Florin, 

3 Florins - - ^ 1 Rix Dollar, 
2 Rix DoUajs - - 1 Gold Ducat. ' 

Accounts in Great Britain, Ireland^ and the Bfidsh 'Woiri 
Indies, are kej^ in pounds, sbillii^, and pence ; but t^ 
value of a pound is different in difi^ent places. 

Exaijfiples, 

1. Whatjs the value Qf ^£365 14*. «£?. Sterling^ in P^ 
eral money ?^ 

£, £ ». d. ^cts.m. $ cts,tn, 
1 : 365 14 8 : : 4 44 4 : 1625 31 8 Ansi 

2. Reduce £7d Irish, to Federal money. 1 , y' 

JlHs. $Zll eOeU^i 

3. What number of milreas of Portugal are etpid Jj 
532 dollars 33 cents? Ans. 429 milreas 298-f reef^T^ 

4. How many rubles of Rusaa, at 66 cents each,ij 
equal to 1869 dollars? Am. 283lXr«5i^, 

6. In 165 guilders of Holland, how many ddlars?^ ^*j 

^ ^n*. $64 35aiJ» 

6. If I had 280 dollars 58 cents 5 iQiBs, what hun^ 
of marks banco of Hamburgh should I receive f^ 41 
same? Ans, S31-{' marks hiumf 

7. Bring 562 livTjBS of France to Federal money*, ^ 

'Jlns. ^103 ^filir 

8. Reduce 463 dollars, to reals plate of Spain. * -. 

* . Ans, 4620 reals pk^^ 

To change current money into banco, and banco;] 
current money, say, as 1 00, vwth the agio added to i '^ 
100, so is any given sum current money, to its vi 
banco. — And, as ^00 is to 100 with the agio added' 1 
so is any given sum banco, to its value in current ib<H 

9. What must be paid in Philadelphia for an inydc 
goods, charged at 591 florins 17 stivers, allowing ^ 
change at 40 cents per florin^ or 2 cents per stivdr, 
advancmg on the invoice 60 per cent. ? 

. wgw. g378 78gte.^ 
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iO. HaiBbQJgh k indebted to Bntain 2464 maiics cur- 
rent inoiiejr: foT how many marks may Britain draw on 
the h93ak, tke agio being 25 per cent. ? - ' 

Ans, 1971 Tnarks 2sch» SfpAen. 
. 11. Wbat Steriing mtist be paid in London, to receive 
in Puis 2000 crowns ; exchange 32|e{. per crown ? 

Ans. je270 16i. 8c?. 

12. la 1676 dollars 6 rials, how mnch Sterling ; ex- 
change ait 96<2. Sterling per piastre ? Ans. X314 Is, 2d. 

13. Qowmuch Stoning money is ^quiyalent to 3940 
pezzos 15 sols of Grenoa; exchange at 54(1. Sterling per 

ZBO? Ans. £886 13*. 4|d. 

14. In 2586 rubles, how^many pou^ Sterling? ex- 
change at As.td. Sterhng per ruble? Am. £549 10«. 6^. 

15. A merchant i^a London remits to his correspondent 
at Petersburgh £450 15«. Sterling? exchange, 34** 6d. 
Fhixmui per pound Sterling for Amsterdam, and the ex- 
chaiige thence at 60 stivers per ruble: how many rubied] 
must the correspondent receive? Ans. 1866ru. W^opec9. 

Id. In £813 3*. ^<^ Irish, how much Sterling at par? 
Ans. £750 12*. 6d. Ster. 

17. If exchange &om London to Amsterdam be 33*. 6d. 
per poutid Ster4ng; «gad if exchange from London to 
Paris be 32^d. per crown ; what must be the rate of ex- 
chainge from An^erdam to Parisj in order to be cm par 
wi^ Uie other two? Ans. 54|^ Flemish per crown. 

18. If exchange fVom Paris to London be 32^. Ster- 
ling per crown; and if exchange from Pans to Amster- 
dam be 54^^. Flemish per crown; what must be the 
rate of exchange-between London wjd Amsterdam, in or- 
d^ to be on par with the other two? Ans. 33*. 6d. 

19. If exchange ftom Amsterdam to Paris be 54^.' 
f^enpsh per crown ; and if esu^h^jige from Amsterdam to 
London be 33*. 6 J. Flemish per pound Sterling; what 
ofxpt be the rate of exchange between' Pariis a^d London, 
HI oriei to be on par with the other two ? 

Ans, 32^. Sterling per crown. 

20. London was ordered to remit to J^aris 1000 crowns, 
at 32rf. Stcriing per crown, and to draw for the value up(m 
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124 VULOAB FRACTIONS. 

Amsterdam at 36«; 6<2. Flemish per poimd Stecliog; but 
when the order came up, bills on Paris were at 3^ 
Sterliilg per crown: what must be the rate of exehluii^ 
with Amsterdam, to compensate the advance on the re- 
mittance? w^. S^f^Sfjd 
21. Lond<Mi was ordered to remit 600 dttcats lo VeBJ 
at S\d, Sterling per ducat, and to draw for the value up(» 
Spain, at 42(1. Sterling per inastre; but wh^ the wd&t 
came to hand, bills on Venice were at SZd^ : at what^ n^ 
of exchansfe must London draw iqion Spain, to compen- 
sate the advance upoa the re^olttaoce ? Jim» 4^\di 



VULGAR FRACTIONS. 

A Vulgar ]J*raction is a part of a whole numte*, aoid 
is read by first mentioning the u{^r part of tbe fhi^tioB, 
and then the lower, thns:^, one-sixth ; J, seven-e%^htfas. 

The upper part of the fraction is caOed the mmierator, 
and shows the part of a Whole number expressed by the? 
{Motion ; the lower idumber is called the dencmiinatoi) 
and showi the number of such parts c£«tained m n whole 
number. 

Vulgar inactions are found under feur different aitoa^ 
tions ; namely, proper, improper, eompomid, and mixe^d. 

A proper fraction has its nmnerator not greater than it? 
denominator; as, ^, y^^j^. 

An improper fraction has its^ numerator greater than ilg 
denominator; as, ^, ff. 

A compound fraction is expressed by a fraction of SB- 
other fraction; as, Jof | of { of jV 

A mixed humber is a whole number, with a fraction 
following it; as, 71, 8}. 

A mixed fraction has a fraction attached eith^ to Ks 
numerator or denominator* 

Queshom, 
What ifi a vulgar fractidh ; and how is it to be read? 



,y Google 
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What part of a fraction is called the numerator, and 
^ba:t does it show ? 

What part (^ a fractScm is called the denonmiator, and 
vhat does it show ^ 

Vulgar fractions are found under four Afferent situa- 
tions: name them. 
[ What is a proper fraction ? . ^ 

"What is an improper fraction ? 

Whiat is a compound fraction ? 

What is a mixed fraction ? 

REDUCTION OF VULGAR FRACTIONS. 
Cois 1. 
To reduce fractions to their lowest terms. 

Rule. 
Divide the numeratoi; and denominator continually by 
•!ny number that will divide them both without a remain- 
der: when they cannot both be divided by the same 
dumber without a j^piainder, that is their lowest term. 



To reduce a milled number to an improper fraction. 

* Jlule. ^ 

Multiply the whole number by the denominator of the 
firactioA, to which add the numerator, and place the pro- 
duct over the denominator^ for a new numerator. 

Case 3. 

To reduce an improper fraction to a whole or mixed 
number* 

Rule: 
Divide the numerator by the denominator, and the pro- 
duct will he a whole number; if there be any remain- 
der, set it over the given, denominator, for the numerator 
of the Action. 

Case 4. . 
To reduce a compound fhiction to a single fraction. 

hi 
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Multiply the numerators together for a new numeratoi^ 
and the denominators for a new denc»ninator, which 
duce, if necessary, to their lowest terms. 

Case 5. 
To find a common denominator. 

Ruh. 

1. Find tjie least common denominator, by dividisg the 
given denominators b^ any number that will divide twa or 
more without a remamder. 

2. Set the quotients and individual numbers under- 
neath, and contmue the division till no two numbe^rs can 
be lessened. 

3. Multiply the quotients and the divisor or divisors, 
and the product will be the least common denbminator; 
into which, divide each denominator, and multiply the 
quotient by its own numerator for a new numerator f and 
place the new numerator over the denominator, and th^ 
fractions are expressed in their lowest terms. 

Case 6t. 

♦ To reduce fractions of one denomination to fractionpof 
a greater denomination, but retaining the same value. ' 

Hule. 
Reduce the g^ven fraction to a compound fraction^ by 
multipljring it with all the denominations between the 
given fraction and the one to which it is to be reducedi 
which redace to a single fraction. 

Case 7. 

To reduce the fraction of one denomination to the 
fraction of another less denomination, but retaining the 
same value. ^ , 

Rule. 

Multiply the numerator by the parts of the denomi** 
nator between the given fraction and that to which it i| 
to be reduced, arid ^ace the product fojt a new numera- 
tor over the given denominator, which reduce to jti 
lowest terms. • - 
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Cases, 
To reduce a fraction to its proper value. / 

Rule. 
Multiply the numeratdr by the next lowest denomina- 
tion, ft&d divide 1>y_tUe deoomiiialor. 

C(ue9. 
TTo reduce any given value or quantity to the fraction 
^ any greater denonnnation. ' 

Mule. 

Reduce ^he given sum to the lowest denomihation 
nientioned for a nimierator, and the denomination pf 

Phich you wish to mal^e it a fraction, to the same name, 
r a denominator. 

Questions, 
_ Repeat tiie rule for^ reducing fraiptitms to their lowest 
forms. 

When it is required to reduce a mixed number to ah 
improper fraction, how do you proceed ? 

When it is required to reduce an improper fraction to a 
nttxe^d number, how is the operation performed ? 
* Repeat the rule fbr feducmg a compound fraction to a 
^ngleone. 

■ When you wish to find a conlmon denominator, what 
te irst to be done ? 

What is to be done in the second place ? 
What is to be done to complete the operation of finding 
Cononon deaiominator.^ 

Rqpeat tiie rule b^ which you reduce fractions of one 
[enomibation to fractions of another denomination, but re- 
^ the same value. 
How do you reduce a fraction of one denonunation to 
\m69daQit1 of a leiKi denomination^ but retainii^g the same 

Mow do you reduce a faction to its proper vahie ? 
"By what rule do you reduce any given value or quan- 
pty to the fraction of any greater value or. (quantity ? 
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Examples* — Ca$e 1. 

1. Ruduce J4 to its lowest terms. 
14)63(4 
66 
Common measure 7)14(2 
14 



•OJJ^I .^n*. 



Reduce JJ| to its lowest terms. 
Reduce ||| io its lowest terms. 
Cote 2. 

Reduce 36f to an improper fraction. 

56X5-f4='f*- Am. 
Reduce 45| to an improper fraction. 
Reduce 1564§ to an improper fraction. 
CoieS. 

Reduce y to its proper terms. 
' - 6)19(3; Ans. 
18 



Am.}, 
Ana.yfyi 



Ant. H\ 
Am. tV'. 



2. Reduce 
3 Reduce 



1. Reduce 
1X2X3x4= 
2X3X4X5= 

2. Reduce 



^^ to its proper terms. 
Ys to its proper terms. 

Case 4, 

^ of f of J^f I to a single fraction. 
"24 2)^ 



AM.9iM 
Aw* 2^\ 



riio=^=r ^'' i <>U «^ J of |=,i5r=l-| 

f of I of ji of 1^ to a single fraction. 

Ans. .^ 
^ of {-J.of y*j- of -{^ to a single fraction, • 

Ans. {^, 
Case 5. 

h l> l> ^^ ii to a common denominator.* 
18 3X2X3==18 common de ' 

— 2=9X 1= 9^ . 

2)^ 1 2 6 3=6 X 2=12 I new 1 

^ 6=3x 6=15 f meittt.! 

3 18=1 X 17=17 J' 



3, Reduce. 



1. Reduce 
3)2 3 6 



1 1 1 
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2. Reduce l^ A, t^, and ^y to a common denomina- 
tor. ^ * ' •«n*.||,fJ,i|,U. 
' 3* Reduce y^, |, and {, to a common denommator. 

Cases. 

1. Reduce f of a penny to the fhietkm of a pound. 

f of T^ of jj = 7io=5io^ ' . •^«*- 

2. Reduce f of a pennyweight to the fraction of a lb. 
troy. Am. ^Ib, 

3. Reduce $ of a nai} to the fraction of a yard. 

Ana. -A^yd. 
4* Roduce I of a pint to the ^:action of a boghead. 

Ans.^hhd. 
Cote 7. 
1* Reduce -i^ of a dollar to the fraction of a cent. 

2. Reduce •^ of a cwt to the fraction of a lb. avoir- 
diipcuB. •^M. ^h. 

3. Reduooy^of apoondtathefiraetionof apenny. 

Am. id. 
Ctmd. 

1. Reduce 4 of a dollar to its proper value. 

Ilere: 4XlO(H-6=80c<^ Am. 

2. Reduce 1 of a shilling to its proper value. 

Aw. lOJd. 

3. Reduce || of a day to its proper quantity. 

Ans. 6 hours. 

4. Reduce ^^ of an acre to its^ proper quanti^. 

Ckue9. 
1. Reduce 80 cents to the fraction of a dollar. 

In a dollar ^^^c<#.39|. Am. 
2* Reduce 5«. 4d. to the fraction of a pound. 

Am.^J^ 

3. B^ucd 6 months 2 weeks to the fraction of a year. 

An». I year. 

4. Reduce 2 qu^tfters 3 nails to the fracticm or a yard. 

Am. a yard. 
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ADDITION OP VULGAR FRACTIONS. 
Rule, 

Reduce the fHctioitto a common denominator, and 
the numerators together, for a numerator to the common 
denominator, 

Ab(e.— If a mixed number is given, it is better only to make 
use of the fVactional part in performing the operatifin^ until theft f 
fractions are added together; and then add the whole nmnber by | 
simple addition. 

J^ote 2.— If fractions be of different denominations, .£sd the 
proper value of each separately, and add them together by com-' 
pound addition. ~ 

J>/ote 3.— When all the denominators are alike, add all the 
numerators together, and place one of .the dencAninators under ths 
amount 

QuesHont. ; 

Repeat the rule for perfonning addition of vulgar firao- 
tions. 

What is to be noted, when a mixed numher is ^ve|i?*- 

What is to be noted, when different denommations are 
given ? 

What is to bo noted, when all the denominators are 
alike? ' 

Examples. 

1. Add f, J, and ^ together. 
Here: 516 8 2 

13 4 1 

and 2x3x4xls=:t4 common denom. 

Then 24—6X1= 4) 
^ 24-^8x1= 3 > numerators. 

24-^2X1=12) 

whence ^ An»* 

2. Add ift, j^, A, and ^ togeUier. 

3. Add 4, 1, and ^ together. 

4. Add 4 and 1^ together. 
6. Add 3J, «2 and 4 together. 

6. Add I of I, and | of A, together. 

7. Add I of an acre to -5^ of a rood. 
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[^TIPLICATION OF VtJLGAR FRACTIONS. 

Rule* ' 

Multiply all the numerators of the given fraction to- 
Iffether, for a new numerator, and all the denominators, 
|S>r a new denominator. 

JVbfe. — It wH frequently be necessary to prepare the given 
Iti^nns for the operation by tne rules of reduction. 

• Questions, 

Repeat the rule for performing multiphcation of vulgar 
pactions. 

What is to be noted with respect to the preparation of 
[the given terms.' , 



^ 1. Multiply ^ by yV 

t 2. Multiply^ by |. 

, * 3. Multiply 6f by » . 

: . 4. Multiply 4J by |. 



Examples. 






Ans. If. 
Ans» 3J. 



j SUBTRACTION OF VULGAR FRACTIONS. 

Rule. 

Reduce the given fratition to a common denominator ; 
tiien subtract the less nutjierator from the greater, and 
place the difference over the common denominator. 

But if the Idwer numerator be greater, subtract it 
•firom-tiie GomnK)n denominator, adding ia. the upper nu^ 
merator, Bitd carry one to the units' place of the whole 
^number. 

,^ . JVb^e.'^When the fractions are of difierent denomuiations, re^ 
.** ^3t^ them to their proper valuet and take their difference by com 
^•iMid subt^tion. 



t .: 



Questions. 



• How do yon perfbrm subtraction of vulgar fractions i 
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What is to be d<me, when the %Swex numerator is tb 
fifreater? , 

What is to be noted, when the fractions are of ^f^DBQ 
denominations? .. 

Exwlipt0i. 

1. From I tali« 4r. 
Hete: 4j6 12 



and 4 X 2x3=3^4 cohmion denominator. 
Then 24-7- 8X6=:=15>_^^ ,,^ 

24-M2X5=10j^"^®'^«^^- . 

^ whence iJ—U==s^. -dni, 

2. Prom ^ take | of {. j^jw. g 

3. From 5 take ^. .fln*. 4^ 

4. From § of a feagne take /^ of a mile. 

.^«». 1 J!f. ^ttr. IC^ 

5. From 5 J take 2|. 4im- " ' 

6. From I of ^, take i of §. .Aim. 

DIVISION OF VULGAR FRACTIONS. 

Rule. * 

Prepare the fractions, if necessary; invert the dimoi^ 
and multiply the numerators together for a newruuneii' 
tor, and the denominators fi>r a tew denominator. 

, , Question. 

Repbatthe rule ^r performing cKvidon bf vulgar fi«0) 
tions. 

Excanples, 

f. Divide HbyJ- S)H(iii ^ 

2. Divide I by 3. , Afu.- 

3. Divide 65 by i. . ' Am. i\ 

4. Dividelof Jbyio^f *^^^ 
6. pivideJbyL ^gtnt* 

. g. Divide f of j by 4^f f Ans, 

frr I | i ii iii |w r i iBBcaaaaaBeaaaaassaaBasas^^ 
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Pivide I of 174 by f 

Divide | of 91}? by J of 2^ 



133 
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BULE OF THREE IN VULGAR I'RACTIONS. 
Rule. 

1. Prepare the given tenns, ff preparation be necessary, 
hf rednctien, and etatethe questum as in whole numbers. 

2. Then invert the dividing term, and multiply all the 
ttameratorB together, and all the denominators together, 
Ibr the answer. 

Examples* 
- 1. If I of a yard oyt £}, what wiU J of & yard cost? 

2. When 3J yards cost 9|*., what buys 4 J yards ? 

Ans. 14#. 3d. 

3. How many yards of linen, | wide^ will be sufficient 
to line 20 yards of baize, that is | yM. wide? 

An*. i2yard9. 

4. How much will pay for 4 pieces of cloth, each 27^ 
yards, at ISfr. per yard? Ans. J686 Ws. 

5- What Will I of a cwt. cost, when 5^ cwt. cost 
d631||. ? Ans. £2 6*. md. 

0. If 1 of a pound of cinnamon bring 4 of a dollar, 
what will 1} pounds come to ? Ans. ^.74f 

7. When 10 men can finish a niece of work in 20| 
jbtysy in how many days can 6 men ao the same? 

Ans.^days. 

8. What will I of S4 cwt. of chocolate pome to, when 
^ poonds cost J of a dollar ? Am. j$10.76^. 

DECIMAL FRACTIONS. 

^ 4^ Ascnf AL Fractton is a pait of a \^le number or 

'~ ^denoted by apoint j^aoed to thcleftof a^ureor 

.as, .1, .12, .123. 
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134 DECIMAL FBACTIONS. 

The first figure after the point denotes so many tenths 
of a unit; the second, so many hundredths; the third, so 
many thousandths, and so on. 

Decimal fractions are read in the same manner as rul- 
gar fractions: .1 is equal to and reads y^, .12 ^^, .123 

133 
I'OOO* 

A munber consisting partly of whole numbers and 
partly of decimal fractions, is called a mixed number : as, 
Ul, 12.12, 123.123. 

It has ah-eady been understood that whole numbers, 
counting from the right towards the left, increase in » 
tenfold proportion ; but decimals, on the contrary, count-^ 
ing from the left .towards the right, decrease in a tenfold 
proportion; afi .wiU be better exemplified in the foUowing 
table. 

TABLE. 
Wkole numbers. Decimals. 

987654321.123466789 



*-^ 



§a:^iS'^?'?S'gg^tis'sgt 



.Ja^tijasr" • ^sth sSa ei=^w 



^ote» — Ciphers placed after decimal figures, neither 
increase nor decrease their value : thus, .1, .10, and .100, 
all express the same value, namely, -jV* ^^^ ciphers 
placed between the decimal point and any other figure, 
decrease their value in a tenfold proportion; as, .1,.01, 
.001: and they all express different values, namely, ^i 
TffTT' Tinnr* 

Questums, 

What are deeimal fhictions, and how are they d&*j 
noted ? 
How Are decinui] fractions to be read .' 



,y Google 



TSmSi 



DECIMAL FBACTIoisS. 



136 

What is^Ok^^umber called, wliich consists pjp:tly of a 
whole numlkrf^^d partly of a decimal? 

In what manner do whole numbers increase, and in 
what manner do decimals decrease in value ? 

What do you observe by the inspection of the table »* 

What is to be noted with respect to placing. ciphers 
after decimal figures ? 

What is to be noted with respect to placing ciphers be- 
tween the decimal point and any other figure ? 

r , ■ 

ADDITION OP DECIMALS. 

' Rule. 

Set down the given numbers imder each other; ob- 
serving to place tenths under tenths, hondredths under 
hundredths, &c. ; and perform the operation in the same 
maimer as addition of whole numbers. 

Jfoie that all the decimal points stand exactly under each other, 
and that the decimal point in the prodnct stands exactly under 
those in the example. 

QtiesHoM. 

How are decimal msmbers, ^ven. t^ be added, to be 
set down; and how is the operation then to be performed ? 

What is to be noted with respect to placing the deci- 
mal point in the sum, and in the sum total .^ 





Examples. 






3.71 


36.12 


.4 


21.7 


.28 


4.122 


.91 


6.12 


.40 


.04 . 


.385 


14.635 


5.863 


5.263 


.51 


.803 


61.25 


1.027 


.832 


4.007 


.61 


.214 


.16 


364.483 



62.063 



46.786 



. 3.197 



411.748 



6* Add 56.12, .7, 1.314,-5837.01, and .15, together. 

Ans, 6895.?94. 
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6. Add 361.04, .120, 7U.0006, 101.54, 8.943, aod .3 
together. . Am. 549.94Sle. 

MULTIPUCATION OP DECIMALS. 

Set down the multiplier under the multiplicand^ b/i k 
9111^ mu lti plicat i on; and multiply vnthout any regard to 
the decimal points. 

When the operation of multiplying is com{deted, 
commence at the r^ht-hand figure of the product, and 
count <^ as many ^fures t/awma the left .as there are 
decimal figures in the multiplier and multq>hcand, and 
there place the decimal point. 

Aoie. — If the number of figares in the product is not so great 
as the nu]iri>er of decimftl %ur^ in both the multrotier and multr- 
plicaad, «. mfikDieht number of ciphers mnit be puced to the left 
of the product, to m^l^e the figures in the pKodoct equal to the, 
decimals in both factors, and the aedmal p(nnt moat then be placed 
to the left of the ciphers. 

How do you place the multiplier and multiplicand in 
multiplication of decimal ? 

When the opetaticm of multiplying is completed, how 
do you proceed to find where the ' decmial pdnt is to be 
placed? 

What is to be noted, when the number of figures in 
the pTodoct is not equal tothe sumber of figures in both 
factors? 

Exaniplef, 
I. Multiply .322 b> C.Vt 
6.12 

444 

822- 
1932 



m 



1.97064 Ant. 
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2. Multiply 64.20 by 38.63. 

3. Multiply 4560. by .3720. 

4. Multiply ^8043 by .0006. 



137 

Arts. 2093.7460, 
^fw. 1696.3200. 
4fw. .000140215. 



StTBTRACTION OP DECIMALS. 
Rule. 

Place the less number under the greater^ as in simple 
subtraction; observing that the decunal points stand ex- 
actly under each other : then subtr,act as in simple sub- 
traction; taking care to place the decimal point in the 
remainder e^ctly under those in the example. 

Questions. 

How do you place the numbers in subtraction of deci 
mals? 

What is to be observed with respect to placing the 
decimal point in the remainder ? . 



.7613 
.4260 



Examples. 
42.183 .3758 

6.214 .284 



.3353 3^969 .0918 

5. Subtract 4.286 from 13.16421. 

6. Prom 5960. take .3742. 



86394.12 
281.421 

86112.699 
Ans. 8.a7821. 
Ana. 5959.6258. 



DIVISION OP DECIMALS. 

Rule. 

1. Set down the divisor and: dividend, as in whole num- 
bers, and divide without any regard to the decimal points. 

2. When the operation of dividing is completed, point 
off from, the right of the quotients aa many figures as the 
decimal figures in the dividend exceed those in the divi- 
sor, and there fix the decimal point. 

JVote.-^If there ehopld not be as many figures in the ^notient, 
as the decimal figures in the dividend exceed those in the divisor, 

M ;^ 



i 
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place Bs m«i^ ciplien to the left of the quotient aa -vv^l m^e nm 
the numCer, and place the decimal point to the left. 

J>rote %. — If the flividend shoold be less than the divisor, annec 
ciphers until it will contain the divisor, and fix the decimal pobl 
in the quotient accordingly. 

J^oU 3.— If there be a renuunder, annex ciphers -to it, and pnr-^; 
ceed in the same manner as though the ciphetsl^ffd been {daefld A 
to the right of the dividend befQs^ commencmg the operation.' 

Qt<e«l£ofif. 

What is first to be done, when you commence an opeift- 
tion in division o^ decimal ? 

When the operati6n of dividing is completed, how 
you find where the decimal poij^t ought to be placed ? 

If there ^ould not be as many figures in the quotioDt 
as the decimal figures exceed those in the divisor, vdiat is 
to be done ? . , 

If the dividend be less than the divisor, what is to be 
done? 

If there be a remainder, how do you proceed with it? 



An», 



1. Divide 42.665 by 33.5. 

33.5)42.665(1.27 
33.6 

916 
670 

2465 
2345 



120 remainder. 



2. Divide 148.63 by 4.21. 

3. Divide .2142 by 3.2. 

4. Divide 2.00385 by 931. 



4ni. 36.304.f I 

.)tn#. .066.- 
4n«. .Q02152$.| 
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REDUCTION OP DECIMALS. 
CaseU 
To faduce a vulgar fraction to a decinAL 

Ruie. 

Place ciphers to the right of the numerator, until you 
can divide it by the deucHninator, and continue to divide 
until there is no remainder left ; or if it be a number 
which will never come out without a remainder, until it is 
carried out to a convenient number of decimal places^ 

^oie. — ^Tbere mast be as many places in the quotient as there 
^▼e been ciphers annexed to the dividend. 

Case 2. 
To reduce any given sum or quantity to the decimal of 
any higher given denomination. 

Rule. 

1. Reduce the given sum or quantity to the lowest de 
nomination mentioned in it. 

2. Reduce one of that denomination of wMch you wish 
to maJce it a decimtd, to the same denomination with the 
given sum. 

3; Divide the given quantity so reduced by one of the 
denomination of wnich you wish to make it a decimal ; the 
quotient will be the deomal reqinred. 

To feduce a decimal fraction to its proper value. 

Rule, 
Mult^y the given fhiction continuaBy by the denomi- 
nation next lower than that of which it is a decimal, for 
the pro|>^ value. 

Quidume. 
How do you reduce a vulgar fraction to a dec anal? 
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What is to be noticed, respecting the number of deci- 
mal places in the quotient ? 

How do you reduce any ^ven sum or quantity to Ihft 
decimal of any given denomination ? 

How do you reduce a decimal fraction, to its proper 
value ? 

Case I. 

1. Reduce 4 to a decimal. 

5)40 % 

.8 Ans. 

2. Reduce | to a decimal. Ans. .87; 

3. Reduce Jj to a decimal. Ans. ,70833.-f 

4. Reduce ^^f^ to a decimal. . Ans. .-1762 4 

5. Reduce ^"to a decimal. Ans. .4566.-1 

Case 2. 
1. Reduce 3*. 6d. to the decimal of a pound. 
3*. 6d.= 42 240)42.000(.175 decimals. An^ 

£i =240 240 

1800 
1680 



1200 
1200 



^. Reduce 2R. 4P. to the, decimal of an acre. 

Ans. .525. 

3. Reduce 2 qr. 2 nails to the-decimal of a yard. 

Ans. .625. 

4. Reduce 5 minutes to the decimal of an hour. 

Ans. .08333. 

5. Reduce 10 grains to the decimal of an ounce, apothe- 
caries' weight. , Ans. .020^.+ 

6. Reduce" 2 quarts 1 pint to llie decimal of a ho^ 
head. ^n5. .06992.^ 

CaseZ. 
1. What is the value of .375 of. a dollar? Ans. S^4b. 
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.375 
lOO 



37.500 
10 



^ 5.000 

2. What is the value of .1361 of a jE. ? An$. 2$. 8^, 

3. What is the value of .23^ of a day? • 

Ana, 5 houn 38m«n.''24«ec. 

4. What is the value of .42 of a gallon? 

Ang, Iqt. l.sepL 
6. What is the value of .263 of a diilling ? An*, 3.026d. 

6. What is the value of .436 of a yard ? 

Ans. tqr. 2.976na. 

7. What id the value of .9 of an acre? Aw, 3jB. 24P. 



RULE OF THREE IN DECIMALS. 

Ride, 
State the question as the rule of three in whole num 
bfers, only observe, when you multiply and divide, to place 
the decimal poin^ according to the rules of multiplication 
and ^vision of de^imale* 

QuetHon, 

How do you perform operations in the rule of three in 
decimals? . . 



Examplet, 

1. If 4.2/6. of coffee cost 8*. 2.3rf., what cost 639.25/5. ? 

lb. lb. 8. d. £ ».d. 

4.2 : 639.25 : : 8 2.3 : 62 6 9.49 Ans. 

2. When 1.4 yard cost 13*., what will 15 yards come 
to, at the same price? Ans, £6 19*. 3d. 1.71^, 

3. If I sell 1 qr. of cloth for 2 dollars 34.5 cents, what 
is it per yard? Ans, J9 38c/*. 
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4. A merchant sold 10.5 cwt. of sugar, for 10$. 30 dol- 
lars', for which he paid 84 dollars 39.12 cents: what did 
he gain per cwt. by the sale? Ans, §2 21cts, Im.-f- 

6. How many pieces of cloth, at 20.8 dollars per p'ece, 
are equal in value to 240 pieces, at 12.6 dollars per 
piece ? Ans. 145.38+ pieces,^ 

6. If, when the price of wheat is 74.6 cents per buiilm 
the penny roll weighs 5.2 oz., what should it be per busiRi 
when the penny rwl weighs 3.5 oz.? Ans* ^1 lOcU. 8m.+ 

POSITION. 

Br this rule, we are able to discover true numbers, by 
working with supposed ones as though they were reaL 

Position is of two kinds, Single and Double. 

Single Position is when it is necessary to make use of 
only one supposed number ; Double Position is when it is 
necessary to make use of two supposed numbers. 

SINGLE POSITION. 

Rule. . ' 

1. Suppose a number, and work with it aa though )t 
was the real one, and observe the result. — Then, ** 

2. As the result of that operation, 
Is to the supposed number, 
So is the number given, ' 
To the number required. 

DOUBLE POSITION. 

Rule* 

!• Suppoie a number, and work with it as directed m 
the question, as though it were a real number» until you| 
obtain the result, which will be the error. 

2. Suppose some other number, and proceed in tlui 
same way to find a second result or error. 
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3. Multiply the first result or error by the iseCond sup- 
posed numbeis and the second result or. error by the firet 
supposed number. 

4. Observe whether the errors are both of the same 
kind ; i. e, both.tob great, or both too little. 

5. If the errors are alike, divide the difference of the 
products by the difference of the errors, and the product 
wiU be the true number or answer. 

But if the errors are one too great and the* other too 
little, divide the sum of the products by the sum of the 
errors, and the product will be the true number or an- 
swer. 

QuestioM. 

What is Position? 

How many kinds of Position are there ? 

When is Single Position used? 

When is Double Position used ? 

What is first to be done, when you commence an 
operation by Single Position ? 

After having ascertauied the resul^ of the operation, 
how do you proceed ? 

How do you first proceed, wl^en commencuig an opera- 
tion in Double Position? 

After having obtained the first error, how do you pro- 
ceed? 

When you have obtained the second error, what is thea 
to be done? 

What have you to consider, after you have multiplied 
the second supposition by the first error, and the &^ 
supposition by the second error? 

When you have observed whether the errors are both 
of the same kind, how do you proceed, if they are both 
of the same kind? i 

But if they are not both of the same kind, how do you 
proceed? 

SINGLE POSITION. 
Exaimplet. 
1.*^ A gentleman having received a number of coins, 
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says, J, J, ii and -X of the number is 87: what numb^ 
corns was there ^ 
Suppose he had 180 174 : 180 : : B7 
— 87 



nr 



Proof 

90 " 



90 
36 
30 

18 

174 



1260 
1440 

174)15660(90 JJiw. 
1566 



|45 
18 
15 
9 

87 



2. A certain box contains a number of ddlanr, 4,|,) ^ 
and A of which is 690 : how many was in the b<ftr 

^ Ant. ISMi I 

3. The ages of A., B., and C. amount to 133 yetrej 
B. IB I older than C, and A. is ^ dder than B. : what ai^ 
their separate ages? Ans. A. 66, B. 42, and C. 36i 

4. A person bought 3 pipes of wine for 350 dol 
No. 1 cost ddublejthe sum that No. 2 did, and No. 3, tbi 
times the price that No. 3 did : what was the pnoe 
each ? Jiru. No. 1 , ^10 ; No. 2, jJlOS ; No. 3, pS. ) 

5. A gratleman bemg asked his tige, rej^ed, if tf^ 
years of my life were doubled, and three-fifUis of ti 
product divided by 3, the result would be 14 : what " 
his age ? . Am. 35 yeart, 

6. A person leiit a sum of money at 5f per cent 
pie interest, and at the expiration of 4 years and 8 
he received for interest £201 5«. : what was the 
lent? Ah8.£15$i, 

7. A cistern has two cocks to supply it with water r 
the first it may be fiHed in 45 minutes, and by the 
in 55 minutes; it has likewise a discharge eook^ 
which it may, when full, be emptied in 30 minutea^ 
these 3 cocks be- left open, in what time wiU the '^ 
be filled? Ans. 2h. 2lni. 251^ 

DOUBLE POSITION. 

1. Bought cloth fbr a cloak, at 6 dollaiB pelr yird, i 

BsassaB^aBBsaaasssaK^BBBsassBaBaBMi - 
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baize to line it at 1 doflarj the number ^ yards was 12, 

and the cost 42 dollars: how max^ yaids were tiwre of 

each? 

First, suppose there were 

8 yards of cloth, at ^62=48 

4 yards of baize, at 1= 4 

62 • 

42 

10 error too muclh 
Agam, suppose there were 

7 yards of clotb, at ^6=42 

5 yards of baize, at 1= 5 

47 

^ error t0a wnciu 
10x7=70 

5X8=40 • 

diff of error 5 6)30 * 

Ans, 6 yards of each* 
Proof: 6 yarfls of doth, at j|e*=36 

12—6=6 yards of baizp, at 1?p 6 

42 proof. 

2. A, and B. receive the same salaiy ; A. saves one- 
third of his every year, but B., by spending 250 doDars 
per annum more than A., finds at the expiration of 7 years 
that he k 360 dollars in debt : what is their xncomo, and 
what does each spend per annum ? 

C Their mcome, ffiOQ, 

' •An8.\A.EgeA^ ^400. 

( B. spen^ 650. 

3. A labourer engagfed himself for dO days, on condi- 
tion that for ereiy day he worked 1% should receive 1 
doBar, but for every day that he was idle he should for- 
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feit 50 cents: at the expiration of the time he received 27 
dollars 50* center how many day« ^d he work, and haw 
many was he idleP Aha. worked 35, idle 15 ddy^. 

4. A farmer having driven his cattle to market, re^ 
ceived ft>r them all 3^0 dollars; being paid at the rate <^ 
U dollars per ox, 16 dollars per cow, aitd 6 ddliuv p^ 
calf; 'there were as many oxen as cows, and four times 
many cidves as cows: how many were there of each? 

Aru. 5 oxen^ 5 cowsy 20 cahet, 

5. There is a pole divided into 3 parts; No. I is 1$ 
f^ longf; No. 3 is as long as No. 1 and half of No. 2; 
No. 2 is as lonff as Nos. 1 and 3 together r what is the 
length of the pme, and what the length of each part ? J 

Ant, Pole, n(yfeet: No.T, \bfeei; No. 2, ! 
6e/€c* ; and No. 3, 45/c^. 

6. A father left his property to his three sons, A., B^ 
and C., dividing in the f(^lowuiff manner : to A. he gavel 
half, wanting j&O; to B., one-third and £12; to C, the 
remainder, i^ioh was £80 less than B.'s share: what was 
the amount of property* and what was each share sepa^ 
rate ? Am^ The whole amoiuit, £576 ; A.'s share, £24a{; 

B.'s share, £204; C.*s share, £124 

7. The sum of £172 r9#. 4jrf. is to be divided among 
7 men, 11 wcrnien, and 19 boys, in such a manner, that 
each woman wffi have btit one-third as much as a roan; 
and twice as ratuch as a boy : what is the sum of each? ^ 

Ant, Each man, £12 IQf. Of<2.-(-; each woman^ 
£4 3#. 4j^.-f-; each boy, £2 U. {W.-|- 



INVOLUTION, OR THE RAISCfG OF 
POWERS. 

TiiE product arisinpr from any number multipBed by 

itself) any number of tunes, is called its power, as foUowBf 

2X2= 4 the square, or 2d power of 2. 

2X2X2=? 8 3d power or cube of 2. 

2^2x2^x2ap1ft ^h power (tf 2* 



I 
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The number which denotes a power is called its mdex. 

J^ute. — When any power of a vulgar fraction is re- 
quired, first rais? ttie nunierator to the required power, 
and then the denominator to the retpiired power, and 
place the numerator over the denominator as before: 

thus, the 4th power of ^ 1^1^1^1=It' 
Table of tkejirsl nine Powers, 






64 
125 
16 216 
19 343 
M512 
81 729 



16 

^81 

256 

625 
1296 
2401 
4096 
6561 



-Ji'Z 



243 

1024 

3125 

7776 

16807 

32768 

59049 






64 



4006 

15625 

46666 

117649 

26^144 

531441 






128 



2187 
16384 

78125 

279936 

823543 

2097152 

4782962 






256. 



6564 
65536 

390625 

1679616 

5764801 

1 677721 r 

43046721 



a. 



512 



1968 

262144 

195312: 

1007769 

4035360 

13421772 

387420489 



What is the product arising from the multiplication of 
any figure by itself a given number of times, called ? 

What is the number which denotes a power called ? 

How do you proceed to find any required power of a 
vulgar fraction ? 

; Examples. , 

1. What is the square of 32 ? 

32 ' 



64 
96 



1024 Jlns. 
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3. What IB the cu&eof 14 ? .^fM. 2744. 

3. What is tin sixth power of 2.8? Ant. 481.890364. 

4. What is the third p6wer of .263 ? Am. .0}8191447« 
6. What is the eighth power ef j- ? Aiu* g-g\nf 
6. What k the foimh power of 401? w9nt.258d6d61ff0lv 

EVOLUTION, OR THE EXTRACTING 
OF ROOTS. 

The Root of a number is that which will produce that 
number, hv being multiplied by itself a given number oC 
times. The object proposed by the extraction of the roof; 
of a nmnber, is to find that number which, being multi- 
l^ed by itself a number of times equal to that for whicK 
the root ia required, will produce that number. 

SQUARE HOOT. 

When the square root of any given number is required. 

1. Separate the given number into periods of two 
figures each, beginning at the right baud or unit's place. 

Abfe.— If the msre root of a whole number ttnd deeimil is re^ 
auired, point the Wnole numbers ai before, and then eommene^ at 
tne decimal point, and count jperiods of two figures each towardt 
Ike right ; observing, if there is only one figure at the last, to place' 
a cipiKr to its rig)^, to make an eren period. Wlien a decimd 
Oiily is given, separate the periods in the same way. 

2. Fmd the greatest root of the first left-hand period^ 
and place it to the riffht of the given sum, and its square 
under said period, and take tiieir difierence. 

3. Bring down the next period, and set it to the right 
of the remainder, as in long division, for a dividend. 

4. After bringing down the period, double the ascer- 
tained root, and place it to the left of the remainder, for a 
divisor. 
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6. Try bow often the divisor is contained in the divi- 
teid, omitting the hist tigiire, and plh^e the result to the 
light -of the ascertained root, and to the right of the 
number produced by doubling the ascertained root. 

6. Multiply as in long divisi<Hi, and prpceed with the 
<^peration Cmtil all the periods have been brought down. 

^oie. — Whsn the iqoare root of a fraction Is required, extract 
the squftfe root of the nnhH>T&tcr, for a new numerator, and square 
K0ot of the denominator, foi a new denominator. If tl}ere be a 
teraaind^r, either to t^ie numerator or detMiadnator, reduce the 
IhMStioB to a decimal, and eittact the squace root. 



When tbe square root of K:\y giv^o number b required, 
how do you prepare the given e»u.Ti ^ 

What is to be noted, when whole tiu]Dbe?B and decimals, 
and decimals only, are givenf 

After separating the givien nun^ber into periods of two 
figures, what is to be done ? • 

After having found the greatest root of the first left- 
hand pefriod, and placed it to the right of t^e given ^nm, 
and its square onder the $rst penod, and taken their 
difference, what is to be done? 

When you have brought down the next period, and 
placed it to the right or the remainder for a dividend, 
how do you proceed? 

When you have doubled the ascertained loot, and 
placed it to the right oC the divisor, what is to be dune? 

When you have found how often douUe the ascertained 
root is contained in the dividend, wkh one figure onuited, 
what is next to be done, and how do you proceed till the 
operation is completed ? 

What is to be noted, when the square root of a vulgar 
fraction is rc<}uired ? , 
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Exaaaplei, 
1. Who! is the square root of 6.9169? 

6.9169(2.63 Am. 

4 

46)291 
276 

523)1569 
1569 



fiote 



2. What is the square root of 39375655 ? Am. 6275^ 

3. What is the square loot of 1486.J7901? 

Am. 38^5&.4h 

4. What is the square root of 96385163 ? Am. 9817.*j^ 

5. What is the square root of .000132^96 ? 

' Am. .01151^ 

6. What is the square root of 18.362147? 

Am. 4.28^1^^ 

7. What is the square root^of 

8. What is the square. root of 
What is the square root of 



10. What is the square root < 



Am, 
Am^ 
Anit, 

11. What b the square root of 30^ ^ Am, 

. 12. An employer ^aid 1296 dollars to a numher of 
and each man received as many dollars as there 
men : how many men were there ? Am. 36 

13. Supposing a polygonal tower had on each side 
equal number of windows, and that the whole nui 
was 169; the number of windows in each side, 
equal to the number of sides, it *is required to find 
many windows ^ere in each side ? Am^ |3*, 

14^ A eertain square piece of land contains 30974^ ^ 
s^are yards: the length of on& of its sides is required.'. 

Am. 1 miU. 

JVbfe.— 1^ square of the longest sidiB of tbe right-angled ta 
angle is equal to the smn of the squares of the other two akleai 



aan 
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imd consequently the difference of the square of the longest, and 
either of the others, is th« square of the remaning one. 

15» If the height ef a foft be 15 feet, and surrounded 
by a ditch 24 feet widd, what must be tiie length of a lad- 
der to reach firom, the outside of the ditch to the top of 
the fort? • * Ant. 2S.t-\- feet. 

16. What is the height of a castle, when a line S13 
feet long will just reach from the top of the castle to the 
epporite bank df H ijvef, known to be 20 yards broad? 

Ant. 203.332+/ed. 

' CUBE ROOT. 

When the cube root of any number is re<pnxecl. 
1. Prepare the given number, by separating it into pe-. 
rio^ of three figures each from the units' place. 

JVbfe. — ^When whole numbers and deeimals, or decimals only, 
ve giveui theisam^ observation is to be made, as to the manner of 
separating the figures into periods, as in the square root.. 

2,. Find the greatest root contained in the left-hand pe- 
riod ; place ii to the right of the given number, and its 
cube under the first left-hand period, and take their dif- 
ference; bring down the liext period, and place it to thje 
right of said difference for a dividend. 

3. Square the root, and multiply the square by 3$ for a 
defective divisor. 

4. Try how oflen the defective divisor is contained in 
the dividend, omttixig the two right-hand figures, and 
place the number of times it is contdned to the ri^ht pf 
the ascertained root, and its square to the right of Uie de- 
fective divisor, supplying the place of tens with a cipher, if 
the square b^ less than 10. 

5. Multiply the last figure by all the figures of the root 
prevbusly ascertained, and multiply that product by 30 ; 
then add the product to the divisor to complete it. 

Multiply and subtract as in long division, and bring 
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lown the next period for a new dividend continuftQy, un- 
til all the perioda have been brought down. 

Abfe.— WHcn the cube root of a vulgar fraction is required, 
reduce it to 'it$ lowest terms, and extract the cube root of the 
numerator for a new numerator, and the cube root of the denomi- 
nator for a new denominator ; when the numerator and denomi- 
nator, or both, have remainders, reduce the finetion to a decimal, 
and extract tfa» cube root. 

% When a mixed number is gitca, todnee the faction to a 
decimal, and extract the cube root. 



Questtong, 

How do you prepare a given sum fbr the extraction of 
the cube root? 

What is to be noted, when a whole number and deci- 
mal, or decimal only, is given? 

What is next to be done, afler dividing the given num- 
ber into periods of three figures ? 

When you have found the ffreatest root contained in 
the left-band period, and placed its cube under the* first 
period, what is to be done next ? 

How do you proceed, after having squared the ascer- 
tained root, and multiplied it by 3? 

When you have tried how often the defective divisor is 
contained in the dividend, omitting the left-hand period, 
&,c., what is to be done next? - 

When you have multiplied the last figure by aB the fig- 
ures of the ascertained root, and by 30, what is next t^ 
be done ? 

When the cube root of a vulgar fhiction is required^ ' 
how do you find it ? 

When the cube root of a mixed number is require4» 
how do you find it? 



,\.. 3 
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Examples, 
1. What is the.cube root of 3796416 ? 



3796416(156 Af%s. 
1 



Defective div. and square of 5, 325)2796 
+ isessconqdete divisor, 475 3275 



Defective div. thd square of 6, 67536)421416 
+2700=scomplete divisor, 70236 421416 

2. What is the cube root of 7532641 ? Ans. 196.02.+ 

3. What is the cube root of 12.1138475 ? 

Arts. 2.296.-f 

4. What is the cube root of 5382674? Ans. 175.2.+. 

5. What is the cube root of .37862J35 ? Ans. .723. -f 

6. What is the cube root of 46.295363543? 

Ans. 3.590.+ 

7. What is the cube root of ^VA • •^'"- '^^^'■\' 

8. What is the cube root of 36|| ? Ans, 3.32.+ 



ALLIGATfON. 

Az.tiO'ATioN is a rule which enables us-to resolve ques- 
tions concerning the mixture of several simjdes into one 
compound quantity. 

Casel. 

When the quantity and tates of the simples are 
given, to find the rate of a mixture compounded of these 
simples. 

Bali. 

1. Fmd the value of each quantity according to thei^ 
respective costs. . 

2. As the whole of the quantities 
Is to one of its parts, 

So is the total amount of their Value 
To the value of one of its parts. 
■ .1 lAsssssBymammammmmmmmBaaBUSBm 
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When the price9 of several simples are given to find 
how much of each, at their respective rates, will be re- 
quired to make a mixture at uny proposed pnce^ 

' Rule. 

1. Place aj] the rates of the simples under each other, 
and link each rate which is less tlian the mean rate, with 
one or more that is ^ater. 

S» Take the difierence between each rate, and the 
mean price placed opposite the respective sate with which 
it b linked, which will be the quantity required. 

M/U. — If all the given prices are greater or lesq than the mean 
price, they must ^ unkcd to a cipher. Ditfereat moJea of linking 
produce,4lifferent answers. 

Cote 3. 

Wheh the prices <^ aU the simples, the quairtity of oncf 
of them, and the mean price of the whole mixture, are 
given to dud the quantities of the rest. 

Rule. 

1. Place the mean rate and the several prices; link 
them, and take their difierences, as in the preceding case. 

2. As the difference of the sanie name with the qaaa- 
tity given, 

Is to the differences respectively, 

So is the given quantity 

To the sevenU required quantities. 

Case 4. 

When the prices of the several •simples, the quantity 
to be comjxMmded, and the mean price, are given to &ui 
tlie quantity of each simple* 

Rule. 

I. Lmk the several- prices, and take their differenceifl 
as before. 
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S. As the sum of the differences 
Is to the difference opp<«ite each priee^ 
So is, the quantity to he compoiuided 
To the quantity required. 



What is Alligation ? 

When the quantities and the rates of the simples arc 
^ven to find the rate of a mixture compounded of these 
simples, how do you work? 

By what ride do you work, w^hen the price of seve- 
ral sunples is given to find how much of each, at their 
respective rates, will be required to make a mixture at 
any proposed price ? 

How do you proceed^ when the price of aH the sim- 
ples, the quantity of one of them, and the mean price of 
the whole* are g^vcn to find the quantities of the rest ? 

How do you proceed, when the prices of the several 
simples, the quantity to be con^oimded) and the mean 
price, are given to find the quantity of each simple ? 

Cofe 1. 

1 . If a person have 4 lb. of tea , at 90 cents per lb. , 8 Ib.^ 
at 75 cents, and 6 lb. at 1 10 cents, tio be mixed togetlier, 
what will a pound of the mixture be worth? 

lb. cts. cU^ 

4 at 90 = 360 

a at 75 = 600 ' 

6 at 110 = 660 

18 1620 

As 18 : 1 :: 1620 : 90c<«. Jin9. 

2. A grocer has 2 cwt. of coffee, at 25 dollare per cwt., 
4 cwt. at 20 dollars 50 cents per cwt., and 7 cwt, at 18 
dollars 62| cents per cwt., which he will mix together: 
w^t will i cwt. of tids mixture be worth ? 

^n». |J20 ISirf*. 
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CateZ. 

1. What quantity of 80^, at ItcCf* per lb., at 6d^ pe^ 
lb., iand at Sett, per Ib.^ will make a mixture worth %(k 
per lb. f Am. 1/6. at 1 \cU.^ Uh. at 8c<«., and 515, at ecCi. 

r 6^1+4=2=5 *t 6 

Mean rate 7^ ^j)\ 1 at 8 

f 11^1 1 at n 

2. How much wheat, at 110 cents per bushel, ire, ij 
86 cents per bushel, oats, at 34 cents per bushel, and bi 
le}r, at At cents per bushel, wiU it take to niake a txaof^ 
siti(m worth 50 cents per bushel? Am. 8&ii.'>it nOdi.| 

16&U. at 86ctf., 606ti. at 42c<«., 36&«. at ZAcU, 
CkLse 3. 

1 . What quantity of coffee, at 20 cents, and at 16 
per lb., must be mixed with 35 lb. at 14 cents, to nud». 
mixture worth 18 cents per lb. ? ' , 

(14>. 2Thenas2:35::2: 36at 

Mean rate 18^ la-N) 2 2: 35:: 6: 105 all 

( 2QJ/ 4+2=6 

2. How much tea, at 86 cents, at 94 cents, and at 
cents per lb. ought to be mixed with 6 lb. at 75 ceoli, 
lb., for a mixture, to sell at 92 cents per lb. ? 

' Ant. IBlb. at 105ce«,, Sllb. at 94€<«., 39/6. at BMt/ 
CtueA. 

1. A ffrocer has 3 sorts of sugar, yjz^ lOcif., llcfr., 
Sets, per lb., and he would have a compositbn of ^% 
worth 9cts. per lb. : hdw much of each sort must he tak»^ 

C 8^1+2=3 

Meanrate9^ lOy] 1 1 

(11-^ 1 I 

Sum of difTerences 5 
( 5 : 3 : : 40 : 24 at 8 
wJiit.^5 : 1 :: 4p : 8 at 10 ^ 
(6 : 1 :: 40 ! 8 at 11 

2. A vintner has wme at 130 cents, at 160 cei^rji 
at 180 cents per gallon; and he would have^f " 
worth 145 cents per gaSon: I demand how mu^c 
sort he must have? 

Am. ^gai. fit ISOcff., 6^. at 160c(t., and 6^ at 18 
^sassssssss=ssssfsssssssssssss^^ 
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ARITHMETICAL PROGRESSION. 

ARiTRMETiCiit. Prooression IS a series of nombere, 
which iocrease or decrease by a continual addition or sub- 
tracti(»i of the same numbers ; as, 1, 2, 3, 4, 5, 6 ; 1 , 3, 5, 
7,9, 11; 6,5,4,3,2,1; 11,9,7,5,3,1. 

.'Hiere are five things to be particularly attended to in 
Arithmetical Progression; the* first term, the last t^ttn, 
the number of terms, the common differ^ce, and the smn 
of all the terms. , 

• * Case 1. 

The first term, common difibrence, and nui^ber of 
terms, being given, to find the last term, and sum ckT all 
the terms. 

Rule. 

1. Multiply the number of terms, less 1, by the com- 
mon difierence, and to that product add the first term; 
the sum is the last term. 

2. Add the first and last terms together, and multiply 
the sum by the number of terms ; and half the product 
will be the sum of all the terms. 

Ca*c2. 

When the first and last terras (or two extremes,] are 
given to &id the common difierence. 

Rule. 

Divide the difierence of the extremes by the number 
of terms, less 1 ; the quotient will be the c<»fnmon .dif- 
ference. . V 
Questions, 

What is Arithmetical Proffresaon? 

Name the five thin^ which should be particularly 
attended to in Arithmetical Progression. 

By what rule do you work, when the first term, com- 
mon d^S^arence, and number of terms, are given to find 
the last term, ai^ sum of all the t^ms? 
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By what rule do you work, when the first and bij 
terms are given to find the common difference? 
Examples, 

1. What is the last term, and the snra of aD the tdriwi 
of an ArithmtKical Progression, whose first term is 1, tte 
common difference 2^, and number of terms 19? "^ 

19^1=18 14-37=38 . 

2. 19 - J 

36 342 

• +1 ■ . 38 

The last term 37 2)722 

Sum of all the terms 361 Ana* 

2. A person sold 40 yards of linen, at 2. cents for tk 
first yard, .4 cents for the second, increasing 2 cents ew^^ 
yard: what did they amount to ? Ans. $}B.4^ 

3. A man, on a journey, travels the first day 10 n^ 
the second 14 miles, increasing 4 miles every day : hw 
many miles did he travel the 10th day, and how i 
miles did he travel in all ? 

Aru. 46 miles, 10th day; travelled in all, 2^0 mifti..' 

4. A butcher bought 7^5 sheep, and eave 6 cents ftw^- 
first, 8 for the second, &c. : what did he give for theiifl 
and what did the whole number cost him? i 

• Ans, For the last, gl.64; the whole, $60.06. 

Case% 

t. If the ages of 12 persons are equanv diflferiettt, Al 
youngest is 1H years, and the eldest 40, what is the cott^ 
inon di&rence of their ages ? 

40 

18 ' 



12— is=l 1)22^2. common difference. 
22 



2. When a debt is paid at 8 differ^t pa; 
Arithmetical Progression, the first payment to 
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Jars, the last 175 dollars: whajt is the common difference, 
And what each payment, and what was tlie whole debt?' 
Ant. Common difference, $ti ; 2d payment, j^43, 
3d payment, |^65, &c. ; whole sum, j^784. . 
3. A man received charity from 10 different persons; 
the first gave him 4 cents, the last 49 cents, in Arithmeti- 
cal Progression : wha#was xkb common difference, and 
what did the man receive ? 

Ans. Received, ^Z,65 ; common difference, Sett. 



! 



GEOMETRICAL PR(X5RESSlON. 

GeoMCTRiCAL Progression is the increase of a series 
of nimtbers. by a common multiplier, or decrease by a 
common divisor; as, 2, 4, 8, 16, 32; 32, 16, 8, 4, 2. 

The ratio is the number by which the series increases 
or decreases. 

To find the last term, and sum of the series. 
Rale. 

1. Raise the ratio to the power whose index is one less 
than the number of terms ffiven. 

2. Midtiply the product by the first term, and that pro- 
duct will be the last term. 

3. Multiply the last term by the ratio; f^m the pro 
duct subtract the first term, and divide the remainder by 
the ratio, leliss 1, for the sum of the series. 

Qtiettioat, 
What is Geometrical Progression? 
What is the ratio? 

By what rule do you proceed to find the last term, and 
[sum of all the series? 

Examplea. 
I. Tf I buy 16 cords of wood, and agree to pay 2 cpntp 
fjr the first, 4 cents for the second, 8 for the third, &c. 
/ 1 loublingr the price to the last, what will it cost md ? 
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Pdwer.l. 2. 3. 4. Rfttioy 3 4 8 16 

16 



8th power. 
4th poWer. 



attorn 



4^96 12th power* 
8 3d power 



32768 15th power. 

ft 1st tMtBL 

65536 last term. 
2 ratio.. 



131072 

2 1st term* 



Ratio 2-^1=1 )131070 

Sum of series {(1310.70 .^nt. j- 

2. A person dying left 8 children, to whom he bequeatbtt 
in the Mowing manner ; viz. the yomigest child to have M&g 
the next youngest £1 5, and so on, every child to exceed ^ 
next 3^unger m triple proportion: what will be the sh^^^ 
of the eldest, and what the whole sum left ^ •Ant. BbK 

of eldest son, £10935 ; wh(de sungi left,- £16400^ ^ 

3. A person, at the birth of his son, deposited in ImoI 
1 cent towards his portion, promising to double it at ttm 
return of every birthday, until he was 21 yean <^ m^ 
what was his portion? Ani. ^20971 Slctfw 

COMPOUND INTEREST BY DECIMALjSi 

Tas ratio in Compound Interest is the amount of 1 
doUar or.pound fbr 1 year, which is found as follows: 
As 100 : 1 : : 106 : 1.06 
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JV*ofel.-^The 4th root of the ratio will be the quarterly amount ; 
the square root, the halfryeorly amouiit ; and the product arising 
fVoni the haLT-ycariy and quafter-yearty, multiplied together, the 
three-quarter-veariy amount ; as follows : 

Thus : V '•Of>= 1 .0 1 4674 quarterly amount And y 1 .Oft 
= 1 .029536 half-yearly amount. Then. 1 .0 1 4674 X 1 .029536 
:t. 044671 , amount ror 3 qrs. of a year, at 6 per cent. 
JVbfo 2.— The 4th root is found by extracting the square root of 
the square root. 

The ratio involved to the power whose index is th#* 
time, is the amount of 1 dollar or pound for that time ; as, 
& square for 2 years, a cube for 3 years, &c. 

1.06X1.06X1.06=1.1910160, amount of 1 pound or 
dollar for 3 years, at 6 per cent. 

When the ratio is to be involved to years and quarters^ 
the power for the years must be nmltiplied by the quar- 
terly amount. Thus: 1.1910160X1.014674=1.2184929, 
amount for 3J years at 6 pet cent. 

The power of 1 dollar or pdimdmay also be ohtained 
for months and days, nearly, by adding the monthly sim- 
ple interest of 1 pound or dollar, or proper parts thereof, 
to the amount of the quarter next preceding the given time 
for what that timer exceeds the said quarter, as follows : 
Amt for I year. 1.029563 for 4Jyear8 1.31 1873 

Int. of jfll, for 1 mo. .005000 for 1 month .005000 

J for 5 days .000833 \ for 5 days .000833 



for 7 mo. 6 days 1.034396 Amt. for 4 F.10iii.5d. 1.324706 



TABLE I. 

Jhtount of It or doUarfor a ycor, and for quarters^ at Compound Interest 



l.O.i 

1.015 

1.04 

1045 

105 

1.055 

1.06 

1.065 

107 



For 3 qoartos. 



tT" 



T0^16 
1.026173 
1 029852 
1.03:1563 
1.037270 
1040973 
1044671 
1X)48364 
1.052053 

0:e 



For 3 quartera. 



1014889 
1.017349 
1 019804 
1022252 
1.024695 
1027132 
1.029536 
1.031988 
1.034408 



For 1 quarter. 



1.007417 
1.008637 
1.009853 
1011065 
1012272 
1.013475 
1014674 
1.015868 
It017d58 



Simple In- 
terest of If. 
for I month. 



.002500 
.002917 
.003333 
.003750 
.l»04167 
.004583 
.0Q5000 
.005417 
.005833 
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TABLE II. 








yr. 


3| per cent 


4pereeiit. 


4i per cent 


5 per cent 


5i per cent 


« per cent. 1 


1 


i.tosoooo 


1.0400000 


1.0450000 


1.0500000 


1.0550000 


1.0600000 


fi 


1.0712250 


1.0816000 


1.0920250 


1.1025000 


1.1130250 


1.1236000 


3 


1.1097178 


1.1238640 


1.14U661 


1.1576250 


1.1742413 


1.1910160 


4 


1.V475230 


1.1698585 


1.1925186 


1.2155062 


1.2388246 
1.3069598 


1.2624769 


5 


1.1876863 


L2166529 


1.2461819 


1,2762815 


1.3312256 


6 


1.2292553 


1.3653190 


1.3022001 


1.3400956 


1.3788426 


1.4185191 


7 


1.2722792 


1.3150317 


1.3606618 


1.4071004 


1.4546789 


1.5030302 


« 


1.3168093 


1.3685690 


1.4221006 


1.47745.54 


1.5346862 


1.5938480 


9 


1.3621973 


1.4233118 


1^860951 


1.5513282 


1.6190939 


1.6894789 


10 


1.4105987 


1.4802448 


1.5529694 


1.6286946 


1.7081440 


1.7908476 


11 


1.4599697 


1.5394540 


1.6228530 


1.7103393 


1.8020910 


1.8982985 


12 


1.5110686 


1.6010322 


1.6958814 


1.7958563 


1.9012069 


2.0121964 


13 


1.5630560 


1.6650735 


1.7721961 


1.8856491 


2.0057732 


2.1329282 


14 


1.6186945 


1.731fJ764 


1.8519449 


• 1.9799316 


2.1160907 


2.2609039 


15 


1.6753188 


1.8009435 


1.9302824 


2.0789281 


2.2324756 


2.3965581 


16 


1.7339860 


1.8729812 


2.0223701 


2.1828745 


2.3552G17 


2.5403517 


17 


1.7946755 


1.9479005 


2.1133768 


2.2920183 


2.4848011 


2.6927727 


18 


1.8574832 


2.0258161 


2.2084787 


2.4066192 


2.6214652 


2.8543391 


19 


1.9225013 


2.J068491 


2.3078603 


2.5269502 


2.7656458 


3.0355995 


20 


1.9897888 


2.1911231 


2.4117140 


2.6532977 


2.9177563 


3.2071355 


21 


2.0^94314 


2.2787680 


2.5202411 


2.7859625 • 


3.0782329 


33995636 


22 


2:i315lt5 


2.3699187 


J2.6336520 


2J2.52607 


3.2475357 


3,6035374 


23 


2.2061144 


2.4647155 


2.752MJ63 


3.0715237 


3.4261502 


3.8007496 


24 


2.2833284 


2,''^^4I 


2.8700138 


•3.2250999 


3.6145885 


4.0489346 


25 


2.r^'^i49. 


2.t 103 


2.0054344 


3.3863549 


3.8133910 


4.2918707 


26 


2.'-3 fiS 


•2. i<t7 


3.1406790 


3.5556726 


4.0231279 


4.5493820 


27 


2.:>^:.rwl 


2.--;:--t;85 


3.2820095 


3.7334563 


4.2443999 


4.8223459 


28 


2.6^>(II719 


2.9^87033 


3.4296999 


3.9231291 


4.4778419 
4.7241212 


5.1116867 


29 


2.7118779 


3vU8G514 


3.5840364 


4.1161356 


5.4183870^ 


30 


^.8067937 


3.2433975 


3.7453181 


4.3219423 


4.9839469 


5.7434912 


31 


3.9050314 


3.3731334 


3.91.38374 


4.5380394 


5.2580671 


6.0881007 


32 


3.0U67075 


3.5080537 


4.0899810 


4.7649414 


5.5472608 


6.45338ff/ 


33 


3.1119423 


3.6481831 


4.2740301 


5.0031885 


5.8523600 


6.8405899 


34 


3.2-208603 


3.7943163 


4.4663015 


5.2533470 


6.1742398 


7.2510253 


35 


3.33351)04 


3*0460889 


4.6673478 


5.5160152 


6.5138230 


7.6880868 


36 


3.450-jr.Gl 


4.1030325 


4.8773784 


5.7918101 


6.8720832 


8.1472320 


37 


3.5710254 


4.2680808 


5.0968604 


6.0814069 


7.2500478 


8.6360871 


38 


3.6!')(;oil3 


4.4388134 


5.3262192 


6.3854T72 


7.6488004 


9.1542323 


39 


3.8-253717 


4.6163659 


5.5658990 


6.7047511 


8.0694844 


9,7035074 


40 


3.95i>i!5{)7 


4.8010206 


5.8163643 


7.0399887 


8.513.306B 


10.2867 W8 


41 


4.0978:^37 


4.9930614 


6.0781009 


7.3919881 


8.9815378 


10.9038006 


42 


4.241i!579 


5.1927838 


6.3514246 


7.7015871 


9.4755224 


11.5570325 


43 


4.3H'>Trh20 


5.4004952 


6.6375522 


8.1496669 


9.9966761 


12.2504547 


44 


4.^^^sl5 


5.6165150 


6.9362421 


a5571502 


10.5464935 


12.9854817 


45 


4.7ue;.).35 


5.8411756 


'-%'^^483730 


8.9850077 


11.1265504 


13.7646107 M 


46 


4.8ti(i941l 


6.0748236 


7.^45497 


9.4312581 


11.7385217 


14.5904873 II 
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QueitUms* 

What U the ratio in compound interest, and how is it 
o'btained? 

What is to be noticed^ respecting three-quarterly, half- 
yearly, and quarterly amounts? 

What is the amount of a dollar or pound fbr any given 
tkae? 

What must be done^ when th^ ratio is to be involved to 
years and quarters? 

How may the power of a dollar or pound be obtamed 
6>ir years and days ? . 

^ See Tables IIL^toid IV. 

Cage U 

The principal, time, and rajte, given to find the amount. 

* -* 

Rule. ' 
Multiply the principal by the ratio involved to the 
tunc, which, far convenience, may be taken from Table 
II*, and the product will be the amount ; frcmi which sub- 
tract the principal for the compound interest. 

CkiseZ. 

' The amount, time, and' rate per cent., giveh, to find 
^ pnncipal. 

nule., 
. Divide the amount by the ratio involved to the time. 

OuestioM. 

By what rule do you work in com^und intefeat»by 
decwials ? 

\ When the principal, time, and rate per cent., are given, 
to find the amount? 

- How do you proceed, when the amount, time, imd rate 
per cent., are given, to find the principal ? 
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TABLES TO FACILITATE THE CALCULATION J 








OF ANNUITIES. 
TABL]^ in. 








Showing the amount of £\ annuity. J 




1 


4 per rent. 


4i per cent 


5 per cent. 


5i per cent. 


6 per cent. 


yr. 




1. 


1. 


1. 


1. 


1. 


J 




s 


3.04 


3.045 


3!l535 


'9.055 


9.06 


S 




3 


3.13HI 


3.137035 


3.168935 


3.1836 


3 




4 


4.34(UM 


4.3:8191 


4.310195 


4.843iM6 


4.374603 


4 . 




5 


5.416333 


5.470710 


5.5356:11 


5.581091 


5.63701*3 


5 




6 


e.gjg75 


6.716893 


6.801913 


6.888051 


6.975318 


6 




7 




8.019153 


8.143008 


8.9K6894 


8;3938?7 


7 




8 


9!3I4336 


9.3ejO»l4 


9.549100 


9.791573 


9.897468 


8 




9 


16.90^795 


10.808114 


11.036564 


11.956368 


11.491316 




10 


12(106107 


» 13.388310 


19.577893 


18.87to54 


13.180795 


lU 




11 


13.48(1351 


13.841179 


14.306787 


14.583498 


14.971643 


11 




13 


15.035805 


15.464003 


15.917196 


16.385590 


16.869943 


IS 




13 


16.6368% 


1X159913 


17.713983 


18.985798 


18.888138 


13 




14- 


18.391911 


18.933109 


19.598638 


90.399579. 


91.015066 


14 




15 


3&033588 


30.784054 


91.578563 


. 93.408663 


93.975971 


IS 




16 


31.834531 


33.719!«7 


93.657498 


94.641140 


95673538 


16- 




17 


.«Ij897513 


94.741707 


35.840366 


96.006403 


38.913881 


17 




18 


35.645413 


96.655084 


Ji8.13£i8S 


39.481905 


30.905653 


18 




19 


37.67J339 


39.063563 


30.539004 


33.103671 


33.759993 


19 




« 


S».77H078 


31.371433 


33.065954 


34.86ail8 


36.785593 


90 . 




31 


31.969303 


33.783137 


35.719353 


97.786075 


39.999738 


1k: 




39 


34.347970 


36.833378 


38.505314 


43.3D339I 




S3 


36.(fl788B. 




41.430475 


44.111846 


46.995898 


93 ^ 




34 




4l!689196 


44.501999 


47:537998 


50.815578 


94 




35 


4l.645!i0e 


44.565310 


47.727099 


51.153588 


54.864513 


95 


' 


36 


44„11I745 


47.570645 


,51.113454 


54.963979 


59.156383 


9S 




87 


47.084314 


50.711334 


54.660136 


58.989109 


«3.7«n^ 


97 




98 


49.967iS83 


53.993333 


58403583 


63.333510 


68.538117 


98 ' 




39 


53.!16628» 


57 433033 


63.333718 


67.711.353 


73.639798 


39 




no 


56.084938 


61.007069 


66.4.18847 


. 73.435478 


79.058186 
84.H0l6n 


30 




> 31 


5JI.S38335 


64.753388 


70.760:90 


77.419499 


31 




1 


62.701465) 


68.666345 


7.'».398839 


83.677498 


90 8rJ9778 


s 




(l6^2it'W 


73.756396 


80 063771 


88.334760 


97.343165 




M 


P©.H57'>04 


77.030256 


85 066059 


94.077183 


104.183754 


M 




35 


73 6-.^»5 


81.496618 


go.32o:w7 


100.951363 


V 1.434780 


3S 




36 


.77 ."i^aJM 


86.16.3966 




106:765188 


119.130867 


3S. 




37 


PI .702246 


01.041344 


101.038139 


n3JEr»74 


137.36RII8 


n 




38 


85.1>7t);cw 


96.138305 


107.709546 


130.887394 


135.904306 


3|'i 




39 


fl0.4O?M5O 


101.464434 


114.0<»5033 


13dA3Bl97 


145a^8458 


^: 




40 


^M-25.m 


107.060389 


ja0.79077» 


136.005146 


154.761906 

















^ 


- 


■•■■■■ 












RMM 
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. TABLE IV. 








• 


ofyearsyfromA to 40 


1 


yr- 


4 per cent. 


4i per cent. 


5pel-<!ent. 


5^ per cent 


6 per cent. 


yr. 




0.96154 


0.85694 


0.95231 


0.94786 


0.94339 


1 




1.88609 


1.87267 


1.8S041 


1.84632 


1.83339 


2 




2.77309 


&74876 


2.72335 


3.69793 


2.67301 


3 




3.6S989 


3.58752 


3.54505 


3.50514 


3.46510 


4 




.4.45183 


5.15787 


4.33988 


4.27038 


451236 


5 




5.24214 


5.07569. 


4.99553 


4.91732 


6 




6.46205 


5J9270 


5.78637 


5.68297 


5.58238 


7 




6.73274 


6.59589 


6.46331 


6.33457 
a95390 


6.20979 


8 




7.43533 
6.11089 


7.26879 


740782 


' 6.80160 


9 




7.91272 


7.72173 


. 7.53763 


7.36008 


10 




8:76048 


8.52892 




a.06354 


7.88687 


11 




S"?^ 


9.11858 


8.86325 


a61853 


. a38384 


12 




9.6Ki8S 


9J6357 


9.11708 


8.85268 


13 




10.5C312 


10.22282 


9.89864 


9.58965 


9.29498 


14 


15 


11.41830 


10.73954 
11.23401 


10.37965 


10.03759 . 


9.71235 


15 


16 


11.65229 


10.83777 


10.46316 


9.10589 


16 


17 


12.16587 


11.70719 


. 11.27407 


ia86461 


10.47736 


17 


1^ 


12.65929 


12.17999 


11.68958 


11.34607 


10.8^60 


18 


19 


13.13394 


12.59339 


12.08532 


11.60765 


11.15811 


19 


90 


13.59032 


13.00793 


12.46921 


11.95034 


11.46993 


90 


1 


14.02916 


13.404758 


12;82H5 


19.27524 


1L76407 


21 


34 4r>Ul 


• 13.784^ 


13.16300 


12.58317 


12.04158 


22 


S 


:-. ■■ --A- 


14.14777 


13.48857 


12.87504 


12.30338 


93 


. -16 


14.49548 


13.79864 


13.15170 


12.55035 


34 


S5 


ij.ujjte 


14.82821 


14.00394 


13.41391 


12.78335 


25 


96 


13.9S2T7 


15.14fi61 


14.37518 


13.66350 


13.00316 


26 


«7 


16.32959 


15.451,30 


14.64303 


13.89810 


13.-':'»T3 


27 


S 


16.663(16 


15.74287 


14.89613 


14.12142 


ia.4ot;i6 


38 


i29 


16.98371 


16.02189 


15.14107 


14.33310 


13.59072 


39 


^ 


17.29203 


16.28889 


15.37245 


14.53375 


13.76433 


30 


31 


17-58849 


16.54439 


15.59981 


14.72393 


'13.92908 


31 


33 


17.87355 


16.78889 


15.80368 


14.90420 


14.UHli|4 


33 


33 


18.14764 


17.02286 


16.00255 


15.07507 


u.':.\ym 


33 


3< 


is^iiiiB 


17.24676 


16.19290 


15.23703 


. u.;«>i4 


34 


35 


18.66461 


17.46101 


. 1^37414 


15.39055 


14 {5 


35 


36 


18.00898 


17.66604 


16.54685 


15.53607 


14 }8 


36 


37 


19.14258 


iiMm^ 


16.71129 


15.67400 
15.80474 
15.93QP6 


lA IS 


37 


S 


iSI^ 


g'^g 


16,86789 
17.61704 


14 12 
14 17 


38 
39 


4» 


nrnaen 




17.1IN0 


16.04613 


Ui}fi 


40 
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1 1>6 AMMUITMiS AT COMPOUI9D ly^EMSSTi 

The .constniction 



TABLE V. 


RAte 


Halffwrly 


Quarterty 


peroMt. 




paymento. 


3 


1.007446 


1.011181 


H 


I.00BG75 


1.013031 


4 


1.00990-2 


1.014877 


^ 


1.0111^6 


1.016720 


6 


1. 01 '2348 


1.018559 


^i 


KOI 3567 


1.0^20395 


6 


1.014781 


l.0«2257 


H 


1.015993 


1.024055 


7 


1.0I7?04 


1.025880 



of 



this table is from an al 
, ffebraic theorem, given 
by tde learned A. De 
Moivre,,in his treati^ of 
annuities on lives; which 
may be i|i words, thus : 
For half-yearly pay 
ments, take a miit front 
the ratio, and iroin the 
square root of the ratio 
half tim quotient of the 
first remainder, divided j{ 
by the latter, will be the 
tabulajr number. 
For quarterly pMrments, use the 4th root, as above, aiid| 
take one quarter of the quotient. 

ANNUITIES AT COMPOUND INTEREST. 

Ccuel, 

The annuity, time, and rate of interest, given, to find 
the .amount. 

Rule, 

Muhi]^ the number under the rate, and opposite the 
tim^, in Table 111.^ by the annuity ; and the product will 
be die amount for yearly payments. 

Able.— When the payments are to be nade half-yei^y or qu•^ 
terly, the amount for the ffiven time, found «a above,^muhiphed b) 
the pro|>er number in TaUe V., will be the tnie.amount 

Cote 2. 

The annuity, time, and rate, given, to find the present 
>iorth. 

Rule. 

Multi^ the number under the rate, and o|>p06ite the! 
time, vfi Table IV., by the annuity; the product ndQ be 
the present worth for yearly payments. 
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JVofe.— Wben thtf paymenu are to be made half-yearly or qnar- 
terlv, the present worth so fouiid must be multiplied by the proper 
uumber,iu X^^ble V. . ' 

What are anniiities at compound interest ? 

When the annuity, time, and rate of interest, are ^ven. 
by what rule do you find the amount. ? 

What is td be noticed, when the payments are iialf- 
yearly or quarjerly ? 

When the annuity, time, and rate, are given, to find 
the present worth, how do you proceefd? 

what is to be noticed, when the payments are half- 
yearly or quarterly ? 

ANNUITIES IN REVERSION. 

Sums of money which are payable yearly for a limited 
period, but Which do not commence till after the ex- 
piration of a given period,- are called ajmuities in re- 
version. 

The annuity, time of reversion, tune of continuance, 
and rate, given, to lind the present worth of the rever- 
sion . 
Rule. f 

Take two numbers under the g^ven ratefi^Table IV., 
that opposite the sum of the two given times; and the 
number opposite the time when the annuity is to com- 
mence, or time of reversion, and multiply their difference 
by the annuity for the present worth. 
- JVofo.—Wheh the payments are to be half-yearly or quarterly, 
use Table V., as before. 

What are annuities in reversion ^ 

When the annuity, time of nsversion, time of.<;ofntin- 
uance, and rate, are given, to find the present worth, 
by what rule do you work ? 

. What is to be noticed, when the payments Are ludf- 
yearly or quarterly ? 
w 



,y Google 



168 OOMPOUHD CfTEBXST BT VEOOUSM. 

PERPETUITIES ^T COMPOUND INTEREST. 

Annuities which continue for ever, are caBed Perpe- 
tuities. 

The annuity and rate given, to find the preset worth. 

Mule. 

Divide the annuity by the ratio, less 1 , for the present 
worth. 

JV*o<e.— Table V. ointt be med as in temponj7 aannitifi, when 
the pajmenta are half-yearly or quarterly. 

QuesHoM, 

What name is given to annuities which continue for 
ever? 

By what rule do you proceed, when the annuity and 
rate are given to find the present worth ? 

What is to be noted, when the payments are hal^ 
yearly or quarterly ? 

COMPOUND INTEREST BY DECIMALS. 
Example, 
1; What is the interest and amount of £400, fw 9 
years, at 4 per cent ? 

1.04X1.04X1.04=1.124864 . 
400 



449.945600 amount. 
400 



Ans. 49.9456 interest. 
2. What is the amount and interest of £750, at 5 per 
cent, per annum, for 4 years and 6 months.' 
Ana. .^oaount, £934 2#.. lOd. ; interest, £184 2f. lOci. 

CBf«2. 

•1. What principal, put to interest, will amount to £695 
13f. 9d., in 5 years, at 6 per cent. ? Ana. £546 1«. 9il.-f I 
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2. What principal must he put to interest, to amount to 
jS260 5«. 3cf., at 6 per cent, per annum, for 3 years? 

Ans. jS218 Idi. 5d. 

ANNUITIES AT COMPOUND INTEREST. 

Case 1. 

U What Is the amount of an annuity of 180 dollais, 
tbr 9 years, at 5 per cent. ? 

11.026564 
180 



882125120 
11026564 



{1984.7$1520 An$. 

2. What vrtA an annuity of ^200 8mot^lt to in 5 years, 
to be paid by half-yearly payments, at 6 per cent, per 
annum? Ant, ^1144 OBcts. 2«i.+ 

CkueZ. . 

1. What is the present worth of £50 per annum, for 6 
years, at 4 per c^t* ? 5.24214 

50 



£262.10700 Ans. 

2. What is the present worth of 70 dollars a year, for 

6 years, payable yearly, half-yearly, and quarterly, at 6 

9^ cent, per ajunim? C Yearly, j^294 B6cts. 5m.+ 

Ans. < Half-yearly,J299 22c<#. 8jii.4- 

{ Quarterly, |301 42cif. 8m.+ 

ANNUITIES IN I^EVBRSIQN. 

1 . The revernoii of a &eehol4 estate of £60 per annum,] 
fyt 4 years, to commence 2 yeai^ hence : what is the pres- 
ent worth, allowing 4 per cent, for present payment ? 

Digitized by VjOOQIC 
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li88609 



3.35605 
60 



jC20 1.36300 Am. 
2. What 18 the present worth of a reversioQ of a lease 
for ^120 per aimum, to continue 9 years, but not to com^ 
mence till the end of 4 years, at 4 per cent., to the pur- 
chaser? ' Ang. $162 e9cU. 191.4- 

PERPETUITIES AT COMPOUND INTEREST. 

1. What is the present worth of an annuity of £150 
per annum, to continue for evei*, allowing 5 per cent, to the 
purchaser ? 1.05— 1=;.05)150.00 

|3000 Am. 

2. What is an estate of 260 dollars per annum, to con- 
tinue for ever, worth in {Nreeent money, allowing 6 per 
cent, to the purchaser? Am, j{4333 33c<#. 2m.+ 

-— •••^ 

COMBINATION. 

Combination. is used to show how many different ways 
a less number of things can be combined out of a mater; 
as, out of the figures 1, 2, 3, the three comlufiationsy 12, 
13, and 23, mciy be formed. 

Rule. 

1. Take a series, proceeding from and increasing by a 
unit, up to the number to be combined. 

2. Take another series, of as many places, decreasing 
l^ unity from the number out of which the' combinations 
are to be made. 

3. Multiply the first contmually for a divisor, and the 
latter for a dividend ; the quotient wBi be the answer. ' 

« ' QueHioM. 

What is Comlnnatton? 
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By what rale do you work questions In Combination ? 
Examples, 

1. How many combinations of 3 persons in 6 ? 
6X5X4 

— : =:s20 Ant. 

1X2X3 

2. How many combinations of 10 figures may be made' 
out of 20? Am, 184756. 

JVWf. — The operation of a question may be contractedf by 
dividing tho numbers of^ie increasing series into those of the 
decreasmff, until the rondBbe entirely cancelled. The continued 
product of the undivided^^ffiibers of the latter, and the quotients, 
will be the number of combinations ; thus : 

^0. 19. i$. 17. 40. U. )iiL \Z. fiH. 11. 
jk i fk ik 2 

1. 4. ?. 4' ^ 0. f^ f ^. 40. 

19X2X 17X 13X2X Il=5l8f47$6. 



I 



PERMUTATION. 

Pkblmutation is used to find how many difl^r^it ways 
a given number of things may be varied in succession ; 
as, 123, 132» 213, 231, 312,321, are oi^rfiflTcrcnt permuta- 
tions of three figures. 

Rule. 
Multiply all the numbers continually in succession, from 
<me to the given number inclusive; the product will be 
the number of variations. 

QueMHom. 
What is Permutation? 
What is the rule for finding tiie number of variation^ 
in any given number ? 

Examples, 
1. In how many different positions can 7 men place 
themselves round a table? 

1X2X3X4X5X6X7=5040. Ans^ 
In what time will a person make all the changes that 
the 12 first letters of the a]^hahet admit of; allowing 15 
seconds for each changer? Am, 221 years 24S(ia, 6k, 
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DUODECIMALS^ 



DUODECIMALS. 



Duodecimals are parts of a foot, the denominationa of 
which mcrease continually by IS. 

7^ denominaHoni arty 

12 Fourths"" make 1 Third^. 

12 Thirds 1 Second". 

12 Seconds 1 Inch,^ « 

12 Inches — ^ Foot, Ft. 



Qtie«<ion#. 
What are Duodecimals ? 
What are the denominati(ms of Duodecimals? 

ADDITION OF DUODECIMALS. 

Add as in Compound Ad^tion, and eany 1 for every \i 
to Uie next denomination. 

Que«eiofi. 
How is additidPof duodecimals performed? 

ExampUi* 
Ft. in. " '" '"' Ft. In." "^ '^ 

10 5 6 11 6 37 8 le 6 9 

15 d 6 2 10 43 11 2 4 7 

18 4179 19 763 8 

12 8657 18 4172 



t. Three boards measmre as follows s 16^. $»ii.,14fL 
6m., XlFt. 9in. 2" : how many feet do they contain? 

AnikABtt. 11m. 2^. 

SUBTRACTION OF DUODECIMALS. 
Perfbrm the operation a5 in compound subtractum* 

iBsaas&ssasBBasBBasaEBBBBsa&BSBBsassasBSsass^ 
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QueHion, 
How are operstioiiB in sabtrmction of duodecimals per- 
funped? 



Ft. m. " "' "^ Ft. in. '^ '^ '^ 

38 8475 7203816 

15 11 6 9 3 13 9 % 7 10 



3. If, from a room measuring 475^. 7tn. 2", I partition 
off QlFl. 2m. 6" 10"' 6'% how long will the room still be? 
Ans4 394ft. 4m. 8" 1'" 6"". 

MULTIPLICATION OF DUODECDVIALa 

Case 1. 
When the feet of the multiplier are not more than 12. 

Rule. . • 

1. Sot the multiplier in such a manner, that the feet 
thereof may stand under the lowest denomination of the 
multiplicand ; and, in multijJying, carry 1 for every 12 
from one denomination to another; and place the result 
jof the lowest denpmination in the multiplicand, under its 
multiplier* 

C<ue2. 
When the feet of the multiplier exceed 12. 

Rule. 
Multiply by the component parts, as in compound mul- 
tiplication; and take parts for the inches, as In practice. 

Questiofie^ 
By what rule da you work, in multiplication of duodeci- 
mals, .when the feet in the multiplier do not exceed 12? 

ttow do you i)roce^d, when the feet of the multiplier 
exceed 12? " 

' ■ ■ ' ' ' ■ "^--^-^—^---^^^^^'^ 

Digitized by VjOOQIC 
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DUODSCIXAU. 



1. Httltiifly 5/71. dM. by 2/1 4ifiw 
P*. in, 

2 4 



1 H) 
11 



Ft^ V 



10 Atu. 
% Mifltiply 541*1. lOtfi. by 6JFI. 7in. 

Am. Zmn. Iwi. 10* 
S. What are the coatents of a door, measuring in 1 
ejFt. 9in. 3", and in width ZFl, 5w. 

Am, v^m. 1^ r T\ 



Caaet. 
1. Multiply 208in5. 8if». 4", by 24Jt 3tfi. »*. 

tfi. I 1^. til. '^ 
3 ^ SOS 8 4 

6X4 



9" 



5073 10 7 3 Am* 

2. A partition is 81i^. lOfn. A!' long, and 14J^. 7«iibi 
hiffh : how many yards does it contain ? 

Am. 132 Fd. ^fl. lin. 9" r" 8* ". 

3. How matiy^ square feet of roof will 1000 
covet, whOT the shingles p,re 2Ft. Sm. T' 2^ itt 1 
an4 6wi.3"6"'5'«'inwidth? 

Am. lOSQFt. 2m. 8^' 3^' S'^^^ 



1252 


2 




4 




6008 


8 







52 


2 


1 




13 





6 


3 
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PROMISCUOUS EXAMPLES. 

t 

1. A. is 25 years old, B. 15 years older than A., and 
C. is \2 years older than B. : the ages of B. and €. are; 
required. Ans, B. 40 years ^ C. 52 years, 

2. A., B., and C. have {22a 50rf«., and are desirous ta 
share it 4n the proportion of A. |, B. |, and C. tile reeit ; 
but B. is willing hn share shall be divided equally between 
A. and C. : it is required, what will A., B., and €. receive 
individually, according to the first proportion r und what 
win be the shiures c^A. and C each, after B.> relinquu^i* 
ing his share I > * * 

An$. A. will receive j^44 Adcts., B. J36 75ce«., C. p^^ 
65ct#.; A. will receive, aner B. relinquishes, 
^62 47c«*. 5m. ; C. Jl58 mOt, Sm, 

3. A person sells a {Hece of cloth at |(56 25c<f«, and 
th^eby loses 7^ per cent. : what was the first cost? 

An$. {60 81c(». 5fii.+ 

4. If A. travel by mail at the rate of 8 miles an hour> 
and when he is 50 miles on his way, B. start from ^e, 
same pkce that A. did, and travel on horseback the same 
road at 10 miles an hour, how long and how far will B. 
travd to come up with A. ? Am, 25 hourt^ and 250mi^. 

5. Bought a quantity of cloth fi>r $750, -^^ of which 
I found to be inferioT, which I had to sell at {l 25<if. per 
y^rd, and by this t lost {lOO: what must I sell the rest at 
per yard, that I shall lose nothing by the whole P 

Arte. {3 Ib^^cts. 

6. If 1000 bricks lie 6 mches from each other, m a 
straight line, and a person be employed to gather them 
jip, one by one, and place them on a pile, which is one 
fooltitom the first brick, how far will he have walked 
when he shall have placed the last brick on the pile? 

Am. 94.^. "^ur. \Z^yd. ^. 

7. Tjiree bricklayers, A. , B. , and C, can raise tlie walls 
of a house m 20 days; B., €., and D* in 24; O^I^M^tnd 
A. in 30; and A., B., and D«. can do it in 36 dayis: ul 
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what time can A^ B., C, an9 D. do it together, and 
what time can each do it hy himself? Jint. 19^ togetiier] 
A. 16S days., B. 56Uda., C. 4^da,JJA0SOda, 

8. If I would exchange j^l055 15^. for dollar?, at 9« 
a-pie6e, dticats at lU. 43. a-piece, and crowns at \2m. fd 
a-piece; and would have 6 dollars for 4 ducatti, and 3 d(^ 
larB for 4 crowns ; how many of each sort must I have ^ , 

( Dollars, 644Jt. 
Ans. \ Ducats,-" 429li-'^ 
( Crowns, SSSijf^ 

9. A. and B. dissolve partnership, ftnd equally ^^ 
their gain : A.'s share, which was f332 50d«., lay for ^ 
months ; B/s for 9 montlis only : the adventure of B. i 
required. * An*, $115 S^cU. : 

10. If 4 years should be added to a lease of Iz yetii 
yet to come, the advance rent being $120 2ocU, 
annum, what sliould be paid down for the additioi 
years, Recount being allowed at 5 per cent, per an 
compound interest ? Arts. J(l422 14ci«. Qnu. 

11. A gate-keeper is to receive Sets, for every wa^ 
4cU, for every gig, Zeis, for every horseman, anS Id, 
every footman, that passes the gate: at the year's end, 
fbund'that 3160 gigs had passed; and that 7 mgs p 
when 5 wagons md ; and 4 horsemen passed when 6 
men did ; and 5 footmen passed when 3 gigs did : 
number of wagons, horsemen, and footmen, passed; 
how much did the gate-keeper receive ? 



[Gigs, 3150. 

|W — 



, Wagons, 2250. ■ 

Ans. ^ Footmen,- 52S59* ' 

I Horsemen, 350(1^ J 

I Amount of toll, ^3B3 sedC^-? 
12. If a water-hogshead holds llO^ti/., and the i*^ 
which fills^ the hogshead discharges tSgal. in 3 minu 
and the tap will mscharge 20gal, in 5 minutes, and th 
were both left running one hour, how many gallons wo 
the hothead then contain; and if the tap was tl 
stopped, in what time would the hogshead be filled ? 

Ans. 60«ra2., and filled in lOmln. - 
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13. A. has SBcttt. of cotton, which cost him j{264 : 
hovir must he rate it per pound to D;, so that by taking 
his note, payable at 9 mcoiths, he may clear ^0, allowing 
interest at 6 per cent, per annum ? . Ans, 9cts, 7m« 

14. A., B.,and C«» m company, had put in ^5762: A.'s 
money was in 5 months, B.'s 7, and C.'s 9 months: they 
gained ^780, which was so divided, that | of A.'s was J 
of ,B.*s, and J of B.*s was 4 of C.'s: but B., having 
received ^2087, absconded: what did each sain, and put 
in ; and what did A. and C. gain or lose oy B.'s mis^ 
conduct? fA.'s share of profit, ^260 

•*^-1 C.'s^ do. do. |tl95 

(^ A. and C. would gwn ^697 39d*. 
15« A. had 20 hogsheads of sugar, which he sold to 
B. at 54 per cent. E>ss ; who sold them to €. for j[20 
Ihcts. clear; C. parted with them to D. for ^1000, and 
thereby cleared 5 J per cent. : what did the sugar cost A. 
per hogshead? ^n«. |^48 93c^. 5^ 

16. Suppose A. lets B. have a boghead of sugar, of 
to cwt., worth |J7, for ji 11 per c^vt., one-third of which, 
he is to pay in cash; B. lias pf^)er» which cost ^4 5(kt8, 
per ream, which he ^ve A., for the rest of his sugar, at 
^)S 25cts. : wluch gamed most by the bargain? 

Ans, A. gained most, by ^27 77c(«. 8m. 

17. A fkther left his estate of ^1300 to his only son; 
but he being only 14 vears of age, his guardian was to 
pay j{ 100 per annum for board, education, &c., and the 
surplus was to be put out to interest, for his benefit, at 6 
per cent, compound interest: now, alk>wing no loss, what 
sum had his guardian to pay him when he was of age ? 

Aru.ilU5 33d#. 5m. 

18. There Are two columns, in the ruins of Persepolis, 
left [Standing upright; one is 64 feet above the plain, the 
other 50. Between these, in a right line, stands an an- 
cient statue, the head whereof is 97 feet from the sum'' 
mit df the higher, and 86 feet firom the top of the lower 
column, and the distance between the lower column 



,y Google 



178 



mm 



FBOMISCVOUS EXAMPLB9. 



and the centre of tLc statue's base, is 76 feet;/ the i 
tance between the top of the columns is required. 

An*. 157+/«e«rf 

JVcyfe. — Sound, if not interrupted, will move at ^e rate of i 
11^ feet in a second of time. 

19. If 1 see Jthe flash of a cannon, fired firoro a for 
the other side of a river, and hear the report 47 
onds afterwards, what distance was the fort fVom wfa 
stood? Ans. 54050/«eC;^ 

20. If a vessel, in time of distress, shall discharge jj 
gnn; in what time will the report be ^heard by anoth^ 
vessd, at a distance of 15 miles 7 furlongs from then? 

Ans. \min. l2}^tec*A 
, 21. Hiero, king of Sicily, ordered his jeweller to i 
a crown, containing 63 ounces of gold. The work 
thought, that substituting a part silver was only a ] 
perquisite; which taking air, Archimedes was app 
to examine it, who, on putting it into a vessel of ^ 
found it raised the fluid 8.2245 cubic inches; aAd ha^ 
discovered that the inch of gold weighed 10.36 
and that of silver but 5.85 ounces, he found what { 
the king's gold had been change4. RepeiAlliepr 
and inform us what part of it was gold, and what sQ 

^ i 28.8025+02. ahm^n 
•^'*'- ^ 34.1964+0;?. golA ■ 

22. If a 'mess of 6 men receive for 3 rations 7/8u, 
beef and 5/6. of bread a day, the beef cost 5|cla» 
pound, and the bread Qcts. per pound: now if the ' 
for a certainoiumber of men cost |J34 SOcts.^ what wi 
cost for bread fbr them? Ans. J[25 Itcts* 4m.H 

23. What number is that, to which, if J of ^^1 
be added, the total will be 1 ? Am, fjfjj.' 

24. What is the difference between the kiterest 
jJlOOO at 6 per cent, for 8 years, aDd the discount c^ t 
same sum at the same rate, and for the same time? 

Ans. The interest exceeds the discount ] 
j[l55 67c<*, 
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Z$. What is the difference between the sam o^ the 
square root of 32 and 24, and the cube root of 67 ? 

Jtns. 6.496. 

26. What will purchase j(^450 stock, at 105 J per cent.? 

Ans. <{2587 20dt. 

27. A. has B.*s note for ^500 tSets., with 9 months' 
interest, at 6 per cent., due on it,'for which B. gave him 
5(064 feet of boards, at 2^ct8. per foot, with 140 pounds 

f tallow, at 13c/«. per pound^ and is to pay the rest in 
lax-seed, at 92|c^. per budiel: how many bushels of 
flax-seed must A. receive, to balance the note? 

Ans, 409j||6«#^/#... 

28. A father, desirous to encourage his son at sc^opl, 
^omises to give him 6cts. the first quarter, 9cis, the 
second, increasing arithmetically : the boy lias now been 
at school 9 years, and wishes to know what is due him. , . 

Arts. $21 06cts. 

20. A sum of g2363 38 Jc/*. is left to be paid in 6 

years* time; but the person holding the money is willing 

to pay it at the expiration of 2 years and 3 months, upon 

being allowed discount at compound interest at 6 per 

Dent. ; which being agreed to, what must he pay? 

Ans. ^2012 82cte. 9m. 

30. A bond was given on the 14th of January, 1802, 
at 5 per cent, per annum, for the sum of ^1.854.69c^.; 
on the 5th of July, 1807, $285 were paid off, and a fresh 
bond entered into for the remainder, at 4f per .cent, ner 
jumum; at the time the interest of this last was J|52 
dSctf., there was paid off ^102 43cU, , the pld bond being 
then taken up, a new one was then ^ven for the residue, 
which being paid off on the 26th of October, 1813, the 
bond-owneif gave a receipt in full for {2497 03ct». 2m. ; 
at what rate then did he take interest per cent, per an- 
num, upon the last renewal of the bond? 

' ' Ans. 4 per cent. 

31. A person haviikg driven a stock of cattle to market, 
ifceived for them all {456 : he received {50 for each 
borse, {20 for each cow, and {4 for each sheep; the 
number of eows was double the number of horses, and 
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therfe were three timet as wxay sheep as cows : what 
did he receive for the horses, what for the cows, and wl^ 
for the sheep ; and how iDany of each sort were there ? 

C 24 aheep^ $ 96. 
Am.} QcowSi |160* 
( 4 horses^ $200. 
32. How much gold, of 17 and 24 carats fine, must be 
mtited with 10 oz. of 16 carats fine and 20 oz. of 19 carats 
fine, to make a mixture of 50 oz. 19 carats fine? 

Arts. 10 of 17 carats, 10 of 24canUs, 
• 33. A case of soods, amountingr to j£230 5s. Sterlii^, 
is fidd atPbiladdphia at 20 per cent, advance: what is the 
amognl m Federal money? Ans. j^l227 Hlcts. Im. 

84. If a tower be built in the followmg manner, ^ of 
its height <^ stone, 27 feet of brick, and ^ of its heiglrt <k 
wood, what was the height of the tower r 

Ans. 113 feel Ainches. 
35. When I, by Aroosing of a yard of cloth, at ^7, 
gain 56fc/«., what woiud I gain by selling 3 pieces, which 
costmej400> Ans.^^l^cU. 

36* Ifa man buy 25 yards of lace, at ZOcU. for the 
first yard, and fbx the last yard 96c(f • the price of each 
yard increasing in arithmetical progression, wi^fct did the 
whole amount to.' Ans. {15 IbtAs. 

37. If of two numbers 47 is the less, to which the 
other is in proportion as 9 to 4, what is their sum, and the 
product of tl^ir sum and difiference? 

C Sum, 152.75. 

Aim* < Diiference, 58.75. 

( Product of sum and £f..8974.0$25. 
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